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EDITORIALS 


INDEPENDENCE DAY CELEBRATIONS. 

The old method of celebrating the Fourth of July 
through the medium of gunpowder in its various 
forms, owing to the large and growing number of 
fatalities which for many years accompanied it, has 
recently met with much opposition, and many com- 
munities have passed laws greatly restricting cele- 
brations of that kind. Substitutes for the old meth- 
ods are in demand and central-station men can do 
much in furthering the application of electricity in 
this connection. Electrical illuminations are a natu- 
ral and popular substitute for the use of dangerous 
fireworks and, in addition to increasing the consump- 
tion of electric energy, they do much to advertise the 
more extended use of current. The Safe and Sane 
Fourth is making greater progress every year and it 
furnishes an opportunity which the local electrical 
manager or salesman may utilize with considerable 
benefit to both the community and the lighting 
company. 








MUNICIPAL PLANT OBJECTS TO COMPETI- 
TION. 

A rather novel incident has occurred in Terrell, 
Tex., where the city owns an electric light plant, 
and where there is also a privately owned electric 
light plant in operation. As is usually the case 
where there is competition in public-service enter- 
prises, the two plants have had a spirited fight for 
several years, to the general detriment of service. 

It is rather strange that a municipal plant, built 
supposedly to obtain the maximum benefit for the 
city, should object to any arrangement which might 
help the people, yet this is what the municipal plant 
in Terrell is apparently doing. 

The privately operated plant in Terrell recently 
made arrangements with the Texas Power & Light 
Company for the building of a transmission line to 
lorney and Terrell, for the purpose of supplying 
electricity in wholesale quantity to said privately 
owned plant. The municipal plant in Terrell, fear- 
ing that the improved service which will be thus 
obtained by the private company will give the pri- 
vate plant an advantage, and fearing also that the 
private plant may establish a reduced rate for serv— 
ice, has started court proceedings to prevent the 
transmission line from being built. 

This is another instance which shows the folly of 
a municipally owned plant when it is possible to 
obtain reliable service at less cost from a privately 
owned company. 
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LEAK LOADING OF TELEPHONE LINES. 

The history of applied physics furnishes many ex- 
amples to show that usually a development which ad- 
mits of commercial application will receive a fuller and 
wider theoretical investigation than others. In the field 
of wire telephony the series loading of the line with in- 
ductors greatly enlarged the possibilities of long-dis- 
tance telephony. In consequence this subject has been 
very fully investigated. What the fate of the loading 
coil would have been had a satisfactory telephone re- 
peater been first made available it is not easy to say, 
but certainly developments would have followed a 
somewhat different path. 

The leak loading of telephone lines has not proved 
to be of commercial importance and consequently has 
been comparatively neglected. At least little has been 
published upon this subject, although it is quite pos- 
sible that the engineers of commercial or operating 
companies have fully investigated its possibilities from 
the theoretical standpoint. Lines of this character have 
been proposed for telephony and cable telegraphy, but 
their characteristics have not proved favorable. Upon 
other pages of this issue will be found an article by 
Prof. Arthur E. Kennelly, of Harvard University and 
the Massachusetts Institute of Technology, who has 
worked out the relations involved in leak loading and 
has developed two new formulas for expressing these 
relations. By taking advantage of the mathematical 
similarity of the expression for admittance as affected 
by leaks and the expression for impedence as affected 
by series inductance, he has reduced the two problems 
to calculations of the same kind. Numerical examples 
are given to show the application of the very simple 
formulas which have been derived. 

Professor Kennelly is an ardent advocate of the use 
of hyperbolic functions in electrical computations and 
gives here a very good example of the great advantage 
and simplicity obtained by their application. In such a 
problem as this, unless hyperbolic functions are ap- 
plied, the situation becomes very complicated and the 
amount of work necessary in carrying out numerical ex- 
amples is tremendous. 

Leak loading may in certain cases be advantageous 
and by reducing the attenuation may improve telephonic 
transmission, but the improvement only occurs within 
a certain narrow range of frequency. This inherent 
limitation of the method of loading by leaks or shunt 
resistances is pointed out by Professor Kennelly. A 
series-loaded line transmits a broad range of frequencies 
and thus has great advantages in practical application 
over the method of loading by leaks. 
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THE GRADUATION SEASON. 

The present month has seen several hundred grad- 
uates of courses in electrical engineering set out to 
make their way in the world. It is well understood 
by others, but not always so well understood by these 
young men themselves, that they are not yet engi- 
neers, but that they may be expected to have a bet- 
ter foundation upon which to build up the qualifica- 
tions of an engineer than others who have not had 
What the techni- 
cal graduate should have acquired during his college 
course is the knowledge of the fundamentals of engi- 
neering science, that is to say, the underlying princi- 


the same educational advantages. 


ples of physics, chemistry, etc. This is the basis upon 
which, through a familiarity with engineering details 
such as may be acquired in actual experience with 
practical work, the real structure of a competent en- 
gineer may be built. The training given in good en- 
gineering schools is thorough and intensive and the 
graduate should have acquired habits of work and 
thought which will stand him in good stead in later 
life. 

It is of the 
who aspires to become an engineer should not only 
the underlying his 
fession, but that he should have the power to apply 


utmost importance that the man 


know basic principles pro- 


the knowledge which is in his possession. This is a 
qualification which is often unfortunately lacking in 
the college graduate. 
doing, and no information or knowledge which can- 
not be applied by the possessor is of much value in 


helping him to the accomplishments which go to 


make up success in life. 

‘The engineer primarily is one who deals with the 
materials and forces of nature, and he understands 
how to handle things. In carrying out this work it is 
natural that he should specialize, but care must be 
taken that specialization is not too narrow. In ac- 
complishing large things it is not sufficient merely 
to know how to handle the necessary materials, but 
it is essential to know also how to handle men, for 
this is one of the important things in all lines of ac- 
complishment in organized society. To occupy a 
position of importance, the engineer must be able 
to speak and write effectively and convincingly. Here 
again is a point in which college graduates are often 
lamentably weak, and at the same time they often 
wonder why they are expected to study English in 
an engineering course. The ability to effectively use 
the English language both by tongue and by pen is 
an important qualification for the engineer as well as 
in nearly every other profession. 

The college graduate in the raw state is of little 
value to the industry and is sometimes discouraged 
on this account. He should remember, however, that 
through application, and acquisition of experience, 
through contact with practical work, he is in a posi- 
tion to develop into a real engineer, and that the 
beginner starting out with the knowledge of princi- 


ples which he should have acquired in college is in 


The best way to learn is by ~ 
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a far better position for reaching the ultimate goal 
of success than is the man who has not had such 


_ a 
preparation. 








INTERCONNECTING POWER SYSTEMS In 
ENGLAND. 

In connection with the advice given by the Board 
of Trade to British electric supply authorities ure- 
ing them to interconnect their respective systems 
wherever this can be done with convenience and 
with a view to national economy and efficiency. 
much interest is being taken in a scheme which te 
already in a forward state in one of the busiest 
centers of English industry. Under the auspices of 
the Municipal Electrical Association of Lancashire 
and Cheshire, a committee is at work preparing a 
scheme for connecting up the principal supply sta- 
tions in the two counties. These comprise munici- 
pal and company light and power stations, also railway 
and tramway power stations. The area of the two 
counties has been divided up into six districts, for 
each of which a separate subcommittee is now at 
work collecting technical data, etc. 

In the London district a number of interconnec- 
tion schemes have already, during the war, been 
carried into effect, municipal and company under- 
takings in several places having working agreements 
matters as mutual 
emergency demand, standby plant provision, and so 
forth, all of which is already making both for effi- 
The movement is expected to 


covering such assistance for 


ciency and economy. 
lave most important results in various parts of the 
United Kingdom, and it may lead on to the setting 
up of that Electricity Board which has lately been 
so much discussed by the Institution of Electrical 
The ultimate outcome in London must 
be anticipated as one in which power generation will 
be centralized in a few large stations. 

It may well be that the development may have 


Engineers. 


one very desirable result which is not among the 
expressed intentions of either the Government De- 
partment which is advocating it, or the engineers 
who are studying it for the sole immediate purpose 
of coal economy and conservation. We refer to the 
possibilities of co-operative policies of a general 
character respecting the working and management 
of. such undertakings being evolved and adopted. 
Through the medium of an Electric Supply Publici- 
ty Committee an attempt was made, spreading over 
several years, to co-operatively deal with publicity 
and advertising, and there was also an Electrical De- 
velopment Committee whose function was. to jointly 
encourage all sorts of commercial electrical applica- 
tions. The former committee never accomplished 
all that was expected of it, and it is now no longer 
in existence. The latter committee has had its activ- 
ities interfered with by the war, but it will find its 
hands very considerably strengthened by the pres- 
ent interconnection spirit when it is able to resume 
its activities. 
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CULTIVATING FOREIGN BUSINESS 
RELATIONS. 

In connection with the article published in the last 
issue covering the desirability of making present 
preparation for future trade in foreign countries and 
especially in Russia, it has come to our attention that 
manv manufacturers are very delinquent in establish- 
ing a favorable reputation among foreign firms. In 
one particular case numerous inquiries have been 
received from foreign firms asking for quotations on 
prospective orders, but owing to the fact that the 
output of the factory for months to come has already 
heen contracted for, the manufacturer is paying no 
attention to these inquiries and not even showing 
the courtesy of a reply stating his inability to quote 
prices. 

This manufacturer is not only spoiling his own 
chances for business when the domestic trade be- 
comes slack, but is also injuring the general reputa- 
tion of American firms and making it harder for 
those desiring export business to create a good im- 
pression upon prospective customers. The American 
manufacturer is prone to devote his entire attention 
to the present and to make insufficient preparations 
for the future. Export trade may be given the cold 
shoulder when orders are too numerous for accept- 
ance, but ill-mannered treatment of inquirfes will not 
prove an easy path to the cultivation of such busi- 
ness at a time in the future when it may be greatly 
desired. 

In connection with the matter of extending foreign 
credits and obtaining information upon which to base 
them, it would be well for electrical manufacturers to 
extend the practice which has been developed by the 
electrical credit associations of this country to the 
foreign field. An exchange of information between 
parties interested, or at least letting it be known 
when foreign firms are encountered who will abuse 
credit accomodations, would make it far easier for 
\merican electrical manufacturers to handle foreign 
business. It may be of advantage to know in this 
connection that for many years the. Philadelphia 
Commercial Museum has been acting as a clearing 
house for information of this character and may prove 
of great benefit in this connection to electrical manu- 
facturers and exporters. This is a situation where 
co-operation is very feasible and very effective. 





THE EVIL OF THOUGHTLESSNESS. 

On another page of this issue is published a com- 
munication from Mr. E. A. Bechstein, manager of the 
Sandusky Gas & Electric Company, Sandusky, O., 
relating to the harm that may be done through 
thoughtlessness upon the part of central-station man- 
agers in suggesting to traveling salesmen selling 
points based upon alleged dangers incident to elec- 
trical circuits. 

Under certain conditions dangers may arise due to 
the proximity of electrical circuits and the utilization 
of electrical energy. Dangers may also arise from a’ 
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great many other causes, but the dangers having an 
electrical origin are sometimes peculiar and the man 
selling an appliance devised to minimize accidents of 
an electrical nature is quick to grasp any suggestion 
which indicates even a remote possibility of the 
danger and spreads the suggestion broadcast in 
seeking to establish pertinent reasons for the installa- 
tion of the equipment he is selling. 

Mr. Bechstein’s suggestion that central-station 
managers in particular be guarded in their state- 
ments is to the point. We do not counsel any eva- 
sion of definite issues, or the shirking of any re- 
sponsibility, but we do endorse a policy of caution 
in establishing unnecessary suggestions. Alarming 
headlines and illustrations of sputtering wires, smok- 
ing irons and houses ablaze may be used to promote 
the sale of accident-prevention apparatus, but when 
these suggestions have the endorsement of electrical 
men they cannot be considered as constructive, nor 
as favoring the development of public confidence in 
electrical service. 





INCONSISTENCY. 

A committee of the City Commission, Jersey City. 
N. J., is endeavoring to interest neighboring munici- 
palities in Hudson, Essex, Union, Passaic and Ber- 
gen Counties in bringing concerted action before the 
State Board of Public Utility Commissioners for a 
reduction in the rates for electric light and power 
service, as well as gas, now charged by the Public 
Service Corporation. This reduction is sought upon 
a basis of community population instead of the gen- 
eral territorial rate plan in force, it being held that 
the cost of generating and distributing electrical 
energy to the thickly populated sections is less per 
individual consumer than in the more sparsely set- 
tled: districts. 

This is self-evident and should, with utmost con- 
sistency, be operative and applicable to all phases of 
public-utility operations, if to any at all. Yet Jer- 
sey City, in connection with the railroad tax ques- 
tion recently at issue, apportioned high taxes on 
local railroad terminals with a claim that such ter- 
minals were made valuable only by the combined 
traffic of all the counties in the state, and in fact all 
states in the Union. Thus Jersey City is profiting 
through the railroad rates levied on all traffic on 
the railroad systems. 

While this contention is in direct contradiction to 
the argument set forth for a readjustment of local 
lighting charges, if it holds true it would certainly 
seem to apply in the question of uniform lighting 
rates for all sections, and Jersey City, as one, should 
be willing to co-operate with neighboring and small- 
er municipalities, showing a spirit of reciprocity in 
allowing these communities the benefits and advan- 
tages of a low and uniform electric rate—the same 
as local inhabitants enjoy. A more generalized point 
of view is desirable in promoting a more general and 
less congested development of the territory. 
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the Industry 


Michigan Section, N. EL. A., Holds Annual Convention-Cruise and Discusses 
Important Utility Topics—America’s Electrical Week Local Committeemen Ap- 
pointed—TIllinois Electrical Contractors Hold Annual Meeting at Rockford— 
Niagara Falls to Be Permanently Flood Lighted—Miscellaneous News Notes 





UTILITY PROBLEMS DISCUSSED BY MICHI- 
GAN SECTION. 


Relations with Public Important Topic of Convention-Cruise 
—Section Considers Consolidation with Wis- 


consin Electrical Association. 


The first sessions of the convention of the Michigan Sec- 
tion, National Electric Light Association, were marked by 
papers arfd discussion of public utilities, both private and 
municipal, and their relations with the communities served. 
In a paper on “The Utility and the Consumer,” H. H. 
Crowell, of Grand Rapids, defined community and govern- 
mental functions, outlined the purpose of franchises and 
gave points of control and regulation of utilities. He spoke 
of municipal ownership of electric plants as a delusion and 
thought the best way to crowd out the public’s tendency in 
this direction was for central stations to give good service 
and to do their best each day. 

A paper entitled “Street Lighting Service by Municipally 
Owned Plants,” prepared by A. C. Marshall and read by 
Secretary Silvester, presented some statistics on finances and 
service of municipal plants to show unprofitableness of them. 
Both papers were the subject of much discussion. 


As customary in preceding years, the annual convention 


was in the form of a four-day lake cruise. The start was- 


made from Grand Haven on the steamer Arizona early on 
the afternoon of Sunday, June 18, with a registration of 115, 
including members, friends and families. The whole was one 
big family bent on friendly enjoyment of the outing. A short 
stop was made at Mackinac Island, Monday morning. The 
next stop was Parry Sound. Here the party was transferred 
to the steamer Waubic for the trip through the Thirty 
Thousand Islands to Penetanguishene. Re-embarking on the 
Arizona, the run was made to Sault Ste. Marie, leaving there 
Wednesday for the return trip to Grand Haven. 


The first session was called to order Monday morning by 
President S. A. Freshney, of Grand Rapids, who in the open- 
ing address briefly outlined the Section’s activities during 
the year. He stated the membership was now over 40 Class 
A and 60 Class B. Various members discussed the need of 
greater co-operation with the National Association, bringing 
out the advantages of members referring problems to that 
body. Mr. Freshney spoke of the proposed affiliation with 
the Wisconsin Electrical Association to form a Great Lakes 
Section, and recommended the fusion. Appointment of com- 
mittees on “safety first” problems was urged, as well as one 
on “electric ranges,” the latter to secure member co-opera- 
tion in promoting that field. He also recommended a com- 
mittee on industrial heating. 

Mr. Crowell’s paper on “Utility and the Community” was 
the first to be presented. After stating the rights of utilities 
and communities, he said all interests should receive con- 
sideration. Depressing legislation is detrimental because of 
its effect on the investment market. It is necessary to con- 
vince public that conditions in financing utilities are satis- 
factory. Capital invested demands fair treatment. He was 
particularly insistent that municipal ownership was an un- 
successful creation which can be guarded against by giving 
public best service possible. “The corporation has a soul 
and must never furnish impersonal service,” he said. 

H. A. Fee, of Adrian, and J. A. Cavanaugh, of Benton 
Harbor, emphasized the personal element in service to 
the public. 


R. W. Hemphill, Detroit, said that frankness is necessary 
in public relations and aloofness detrimental to a utility. 

The second session was opened by a paper on “Troubles.” 
by J. A. Cavanaugh. Central-station manager’s troubles were 
cited in typical cases, laying emphasis on his dealings with 
customers. The struggles to satisfy customers were re- 
counted. The manager’s position is absorbing and inter- 
esting because of the diversity of demands on him. 

J. W. Bishop, of Detroit, told of short-circuit in manhole 
that cost $25,000. R. E. Keller, Kalamazoo, laid emphasis 
on the necessity of maintaining efficient complaint depart- 
ment. George Lewis, Ann Arbor, cited cases of a loose 
armature on shaft that caused trouble. 

W. J. Johnson, of Jackson, then read a paper on “Merchan- 
dising,” by D. H. Thomas, Lansing. After outlining present- 
day practice, he said that merchandising should be based 
on service, incentive to salesman, intensive cultivation, mar- 
ket survey, appliance maintenance, capital and proper ac- 
counting. R. W. Hemphill called attention to distinction of 
central stations selling service instead of energy. H. H 
Crowell said service constitutes a satisfactory return to cus- 
tomers for money expended. Mr. Johnson outlined sales 
methods in wiring campaign instituted by his company. 
J. E. Stanton, of Belding, and H. A. Fee also discussed 
various phases of merchandising. 

A.C. Marshall’s paper on “Street Lighting by Municipally 
Owned Plants” was of a statistical nature, tending to dis- 
prove successful operation of such plants. He gave an 
analysis of business of eight typical plants pointing to that 
conclusion. For privately owned plants it was advocated 
that low rates for street lighting with low margin of profit 
was good business. H. A. Fee agreed with latter statement, 
saying street lighting was a good by-product of commercia: 
business. J. A. Cavanaugh added that a low rate decreases 
the likelihood of municipal competition. Remarks on this 
subject were made by Messrs. Keller, Hemphill, Crowell 
and Johnson. 

Tree Trimming, Handling Credits, Voltage Standardiza- 
tion and Electric Heating were other subjects discussed. A 
brief report of these will be given in the next issue. 


America’s Electrical Week Local Committee- 
men Appointed. 


Every city with a population of 20,000 or over will have a 
committee in charge of local arrangements for the America’s 
Electrical Week campaign fhis Fall. 

The National Executive Committee in charge of the big 
movement, of which Gerard Swope, vice-president of the 
Western Electric Company, is chairman, recently announced 
its appointments of chairmen and local committeemen. Over 
1,200 representative electrical men have been appointed. The 
Executive Committee, through the Society for Electrical De- 
velopment made every effort to have the list representative 
of the different electrical interests, the Jovian Order, the Rotary 
Clubs and Civic Associations where they rendered co-opera- 
tion during the Electrical Prosperity Week campaign. 

The committee realized that the success of the campaign 
to a great extent depends upon local committees, so the com- 
mittees were named with the idea that the men selected would 
and could devote some time to making the national affair 
successful in their respective cities. A central-station repre- 
sentative was placed on the committee in every city. This 
was done because central-station support is necessary. 
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Where representatives of other interests were not named by 
the National Committee, the chairman of the local commit- 
tee was requested to complete the committee. The list is not 
considered final as new names and new cities will be added 
as the campaign progresses. 

The committee list is most imposing. It contains the names 
of many nationally prominent men who have accepted the 
chairmanship of local committees, and who have pledged sup- 
port to the big week. Following are some of the chairmen: 

J. B. McCall, president, Philadelphia Electric Company. 

John F. Gilchrist, vice-president, Commonwealth Edison 
Company, Chicago. 

W. H. Atkins, general superintendent, Edison Electric II- 
luminating Company, of Boston. 

John A. Britton, vice-president, Pacific Gas & Electric 
Company. 

W. J. Barker, vice-president, Denver Gas & Electric Light 
Company. 

Thomas A. Wynne, Reigning Jupiter, Jovian Order. 

R. R. Young, commercial manager, Public Service Electric 
Company, Newark. 

Frank R. Coates, president, Toledo Railways & Light Com- 
pany. 

W. E. Robertson, president, Robertson-Cataract Electric 
Company, Buffalo. 

Franklin T. Griffith, president, Portland (Ore.) Railway, 
Light & Power Company. 

A. W. Leonard, president, Puget Sound Traction, Light & 
Power Company. 

The Jovians are expected to be especially active this year in 
supporting the campaign. Plans have already been formulated 
to bring about closer relations between the Society for Elec- 
trical Development and The Jovian Order. With this end in 
view, James M. Wakeman, general manager of the Society, 
Harry W. Alexander, director of publicity, and George W. 
Hill, of the field co-operative staff, have been appointed by 
Thomas A. Wynne, Reigning Jupiter, as statesmen-at-large. 
The America’s Electrical Week local committees and Jovians 
will everywhere work together with the Society to make the 
campaign the success it is destined to be. 

Throughout the late summer and fall, members of the So- 
ciety’s staff will visit different sections of the country to ad- 
dress the-Jovian leagues, chambers of commerce, and to as- 
sist the committees in their celebration and sales plans. 





Illinois Electrical Contractors Hold Annual 
Meeting. 

The fourteenth annual meeting of the Electrical Con- 
tractors’ Association of the State of Illinois was held at 
Rockford, Ill, on June 16 and 17. Headquarters of the 
association were at the Nelson Hotel, but the meetings 
were held in Reco Hall. The convention was attended by 
quite a number of contractors who brought their families 
with them, it partaking of the nature of an outing whose 
enjoyment was somewhat spoiled by unfavorable weather, 
however. 

On Friday afternoon the first session, which was an open 
meeting, was called by President J. N. Pierce. An address 
of welcome was made by Judson S. Joslyn, president of 
the Chamber of Commerce of Rockford, who commented 
upon the emphasis now being given to accurate accounting 
in all lines of business. He cited statements made by 
the Federal Trade Commission on the great necessity for 
American business men to have accurate knowledge of the 
costs of conducting business. A number of short addresses 
were also made by representatives of jobbing, manufac- 
turing and other interests. The association then held a 
closed meeting. On Saturday morning another closed 
session concluded the actual business of the convention. 

Among the matters that came up at these business ses- 
sions was the question of concentric wiring. This was 
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freely discussed and the matter referred to a committee 
with S. N. Tideman, chairman. This committee will look 
into the subject further and co-operate with other or- 
ganizations that are considering this matter; the report 
on this subject is to be presented at the next semi-annual 
meeting to be held in Chicago next January. The subject 
of co-operation between central-station companies and elec- 
trical contractors was also discussed; eight reports were 
received from different cities regarding the nature of co- 
operation in existence. This matter also was referred for 
further action at the next semi-annual meeting when it is 
hoped that more complete reports on the subject will be 
available. Reports were received from various officers and 
other purely association business matters were taken up. 
Election of officers of the association for the ensuing year 
resulted as follows: 

President, J. N. Pierce, Chicago. Vice-president, J. T. 
Marron, Rock Island. Secretary-treasurer, L. B. Van Nuys, 
Peoria. Directors, L. C. Crawley, Peoria; E. F. Pender- 
gast, Rockford; M. N. Blumenthal, Chicago. State dele- 
gates to the National Association of Electrical Contractors, 
R. W. Poelma, Chicago; William McGuineas, Chicago; and 
E. F. Pendergast, Rockford. 

Entertainment features of the convention consisted of a 
boat trip on the Rock River on Friday evening, an auto- 
mobile ride about Rockford on Saturday afternoon, and 
the association banquet on Saturday evening. For the 
ladies attending, there were special automobile and launch 
rides on Friday afternoon and Saturday morning. 


Niagara Falls to Be Flood-Lighted. 


The City Council of Niagara Falls, N. Y., has authorized 
an expenditure of $10,000 for the illumination of Niagara 
Falls. The money is to be devoted to carry out the flood- 
lighting scheme submitted by the American Lighting Com- 
pany, Chicago. For some weeks Will J. Davis, president 
of the company and inventor of the flood-lighting system 
of the American Lighting Company, has been making ar- 
rangements to illuminate the falls, and for several nights 
previous to the action of the City Council a battery of 25 
flood lights was turned on the American Falls and the 
rapids of the Niagara River. 

The effect created was so far beyond the expectations of 
the promoters of the project that the expenditure was en- 
thusiastically approved, and it is now planned to double 
the number of lamps in service and from time to time to 
add to the battery as new lighting effects are desired. 

Paul A. Schoellkopf, commissioner of the Niagara State 
Reservation, is particularly enthusiastic over the demon- 
stration, and it is due to his efforts in great measure that 
the City Council has taken such definite action with regard 
to the illuminating scheme. Mr. Schoellkopf.has expressed 
the belief that the illumination of the falls will insure the 
stopping over in Niagara Falls, N. Y., of many transients 
who would otherwise remain only for a few hours during 
the day. It is proposed to light only the American falls, 
making it a purely American proposition. Mr. Schoellkopf 
has tendered the services of the employees of the Hydraulic 
Power Company free of charge to the city, and it is un- 
derstood that the Niagara Falls Power Company is to do- 
nate the power necessary to operate the lights. 

With the flood-lighting system employed there is no dark 
center or wings in the light-beam, and the falls are smoothly 
and softly lighted. The beam is powerful enough to pene- 
trate the densest parts of the rolling mist, and owing to 
the intensity of the flood lighting the entire illuminating 
scheme 4s carried out on a very economical expenditure for 
energy. 

The representatives of local newspapers, after viewing 
the partial illumination, were enthusiastic in their endorse- 
ment and have all applauded the action of the City Council 
in voting the appropriation. 
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Electrical Engineering Class at Illi- 
nois.—Out of the total of 222 degrees 
granted students in the College of 
Engineering at the University of IIli- 
nois, 43 were the degrees of electrical 
engineering. This number was only 
exceeded in the@ department of me- 





chanical engineering, there being 44 


Miscellaneous 


NEWS NOTES 


Annual Meeting of New York Elec. 
trical Society.— At the annual meeting 
of the New York Electrical Society 
held at the Hotel McAlpin on June 
14, the following officers were elect- 
ed for the ensuing year: Putnam A. 
Bates, president; C. E. Scribner, Ed- 
win B. Katte, and W. C. Whiston, 

















degrees granted in this branch. 

Electric Cooking School in Portland.—A free cooking 
school was recently opened by the Northwestern Electric 
Company, of Portland, in the Pittock Block in that city. 
The school is in charge of Mrs, L. M. Hayes, who has an 
enviable reputation in the Northwest. It is understood 
the school will be a permanent institution. 

Interesting Lectures Before Trenton Electric Club.—W. A. 
Moore, switchboard specialist of the General Electric Com- 
pany, tendered an interesting address on switchboard work 
before the Trenton (N. J.) Electric Club, June 5. William L. 
Doyle, Trenton, head of the insulated wire department of the 
Roebling Company, addressed the club on June 19. 

Seattle Municipal Plant Active.—Superintendent of Light- 
ing J. D. Ross reports that during the month of May the 
municipal lighting department of Seattle, Wash., signed 
500 new contracts for city light. To date, according to 
Superintendent Ross, the total number of contracts held 
by the lighting department is 43,000. The municipal light- 
ing department recently installed a display room in the 
new city-county building where exhibits of electrical cooking 
apparatus are on display. 

Inventory of Colorado Utility to Be Made.—A complete 
inventory of the Colorado Springs (Colo.) Light, Heat & 
Power Company is to be made by order of the State Public 
Utilities Commission. When the commission revised the electric 
rate schedules, which became effective last March, the com- 
pany was notified that the new schedule would be in force 
until March 1, 1917, at which time the company would be 
expected to present its books and complete inventory of its 
property to the commission. : 

Employees of One Company Save $350,000 in Four Years. 
—In a report presented on June 16, before the annual con- 
vention of the New York State League of Savings and 
Loan Associations at Elmira, N. Y., it was shown that the 
employees of one company alone had in four years saved 
$350,000. This record in saving was made by the New 
York Edison Savings and Loan Association, an employ- 
ees’ organization of the New York Edison Company. It 
was started in 1912 with 550 miembers and only $17,000 in 
deposits. There are now 2,611 members all of whom re- 
ceive from 5 to 6.5 per cent dividends, semi-annually on 
their investment according to class of shares. The or- 
ganization is unique in that the Company bears the entire 
cost of operation and stands behind the Association. 

British Electricity Board Suggested.—It is generally rec- 
ognized in Great Britain that during the war no practical steps 
can be taken to secure definite co-ordination of electricity sup- 
ply systems and service in that country. Though London’s 
schemes are in a state Of suspense, that has not prevented 
the Institution of Electrical Engineers devoting an evening to 
profitable discussion of a question of which London’s prob- 
lem is but a small, though important, part. E. T. Williams 
introduced the matter on April 13, by proposing that steps 
be taken for setting up a large Electricity Board for the con- 
trol of the electricity supply of the whole of Great Britain, 
and for co-ordination of the various electrical interests, assist- 
ing existing undertakings, whether municipal or company 
owned, and taking upon itself only those functions of genera- 
tion and distribution which are essential to the furtherance of 
wise development and a supply at the lowest cost. Reference 
was made to the success obtained by the Ontario Hydro-Elec- 
tric Commission in co-ordinating the electricity supply systems 
in the Province of Ontario, Canada. 





vice-presidents; George H. Guy, sec- 
retary, and Thomas F. Honahan, treasurer. 

Preparedness at Los Angeles.—At the meeting of the Los 
Angeles Jovian Electric League, Wednesday, June 14, the sub- 
ject under discussion was “Preparedness” and addresses were 
given by George S. Patton and General Harrison Gray Otis. 

Possible Municipal Competition Contested.—The Central 
Indiana Lighting Company, operating at Columbus, 
Ind., and vicinity, has brought action against the 
City of Columbus and the Sanborn Electric Company, of 
Indianapolis, for a permanent injunction to restrain the 
municipality from purchasing electric equipment from the 
Sanborn company. The lighting company holds that the 
city has intentions of engaging in commercial lighting work 
in competition with its local system, and upon which terri- 
tory a 20-year franchise is held. The complaint also sets 
forth that the recent contract made by the city with the 
Sanborn company for electric equipment for a new plant at 
a cost of $15,000 is illegal under the terms of its franchise, 
and moreover, that the city does not require such exten- 
sive equipment to replace any feature of the present light- 
ing system. 

Illuminating Engineering Lecture Course.—Referring to 
the course of lectures to be given at the University of 
Pennsylvania in September under the auspices of the Illumi- 
nating Engineering Society, G. H. Stickney, a former vice- 
president of the Society, recently said: “The 1916 lectures 
will be of great value to those interested in the design of 
lighting installations, whether as purchasers, salesmen, en- 
gineers, constructors, physiologists or artists. Beyond the 
value rendered to those fortunate individuals who attend 
the course, there is a broader value which is bound to be 
realized, the same as in the 1910 course. The course will 
have a marked influence in advancing the art of illumina- 
tion. Through its influence a better standard of lighting 
will be secured throughout the country. Inartistic and 
glaring light will be strenuously condemned and miscon- 
ceptions rectified. The precious power of sight will be 
more carefully conserved. What a boon it would be to the 
public if the architects and others throughout the country, 
responsible for lighting, were to receive the instruction 
here to be offered!” 


Decision in Portland, Ore., Valuation Case.—The Rail- 
road Commission of Oregon has set the reproduction cost 
new of the property of the Portland Railway, Light & 
Power Company at a total of $45,337,000. Deducting de- 
preciation, the value on the property was placed at slightly 
less than $41,000,000. Formal hearings on the valuation 
began on January 25, 1915. Last October the company 
filed its final brief in the case. In that document the 
company contended that a just and fair valuation lay 
somewhere between $61,795,629 and $62,134,542. The 
former figure was given as the value of the property as 
determined by its original cost plus subsequent increments. 
The latter figure was given as the value of the property 
as determined by the reproduction analysis, considering the 
going value of the concern. From the company’s original 


‘claim of $61,000,000 which included going value, water 


rights, etc., the commission eliminated about $6,250,000 of 
property, contending that it was non-operating. Also the 
commission eliminated the company’s claim for going value 
on the contention that the company did not compute such 
value correctly. An opportunity, however, will be given 
to the company to present additional testimony on this. 
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Electricity in Boiler and Radiator Manufacture 


Plant Rehabilitation Involves 


the Installation of Electric 


Drive to Facilitate Labor-Saving Methods and Proper Sequence 
of Operations, Increasing the Production and Reducing Costs 


Industrial Power Series—Article No. 168. 


HERE are many established companies throughout the 
T country who adhere to old equipment and methods until 
reorganization, but when a more progressive element is 
introduced manifest changes in manufacture take place. This 
is true of the Pierce, Butler & Pierce Manufacturing Com- 
pany, Eastwood, N. Y. This company manufactures boilers 
and radiators for heating purposes and, in line with a new 
policy, not only have departments been rearranged to facili- 
tate production, but general improvements in the buildings 
and surroundings have been made. Line shafting has been 
largely eliminated and electric drive is used entirely. 

The location of the equipment has been arranged so as to 
facilitate logical sequence of operations, and labor-saving 
devices introduced which decrease operating expenses and 
increase production. The rehabilitation of the plant has 
been accomplished under the supervision of E. S. Deane, 
plant manager, who is an ardent advocate of electric-motor 
drive and has had extensive experience in the electricfication 
of manufacturing plants. 

Much of the work carried on in this plant depends upon 
foundry processes, and every effort has been made to in- 
crease production and quality with modern devices. As the 
cast parts are of comparatively small size, it is essential 
that they be handled expediently and moved in a general 
direction to obviate rehandling raw and finished material as 
much as possible. In the machine departments, as well as 
elsewhere, individual drive predominates, and where there 
is group drive the shafts are short. The machine equip- 








ment has been installed with a view of performing the oper- 
ations with high speed and with as little handling of the 
material as possible; consequently, many of the machines 
perform much of the work in duplicate. That is, a boring 
machine, for example, will bore out and face several holes 
in boiler headers or radiator columns at one time. 

By the use of individual drive, the operating expense of 
each machine ceases as soon as it is stopped, and, further- 
more, individual machines or departments can be crowded 
to pick up certain lines of work that may be dragging be- 
hind other departments. The ease of control of individual 
machines increases their production and improves the qual- 
ity of the work. It may be interesting to note here that 
with the present cost of energy at 1.5 cents a kilowatt-hour 
that the bills are less than they were under an old contract 
when the energy cost 0.875 cent a kilowatt-hour. This is due 
to improved production methods and increased use of elec- 
tric drive, together with largely eliminating power transmis- 
sion by mechanical methods, with its attendant friction loss. 

At the present time the company is operating 66 induction 
motors, exclusive of the direct-current crane motors, the 
former aggregating over 900 horsepower. The induction 
motors are the squirrel-cage type, equipped with standard 
pulleys where belt drive is used. The direct-current crane 
motors are supplied by a motor-generator set, consisting of 
an induction motor driving a 250-volt, direct-current gen- 
erator. The majority of the motors are General Electr‘ 
make, with some Allis-Chalmers and Westinghouse motors. 
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of Service Substation, Pierce, 








Butler & Pierce Manufacturing Company. 
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Air Compressor Driven by 200-Horsepower Induction Motor. 


Service is supplied by the Syracuse Lighting Company 
from its 11,000-volt, three-phase, 60-cycle power distribution 
system. The line comes overhead and is supported outside 
of the transformer substation by a pole containing the light- 
ning arresters and choke coils. The transformer building is 
of tile, brick and concrete construction and is located cen- 
trally in the group of buildings composing the plant. There 
are two banks of oil-insulated, self-cooled transformers, each 
unit having a capacity of 100 kilovolt-amperes. The voltage 
is reduced from 11,000 to 220, the latter being the operating 
voltage the plant. The high-tension bus-bar 
structure and circuit-breakers are located above the trans- 
is a large switchboard containing feeder 
One totalizing panel is main- 


throughout 
formers Phere 
panels and totalizing panels. 
tained by the central station and one by the company and 
are provided with both integrating and graphic wattmeters. 

suitable switch connections various departments can be 
connected with the local graphic meter and the power con- 
the left-hand the switch- 
board there is a Westinghouse mercury rectifier for charging 


sumption checked. At side of 
the batteries of an electric truck used for the transportion 
of material about the shops. All power feeders are run in 
underground ducts and all wiring throughout the building is 
being rapidly changed from open to conduit construction. 
In the 
hoists for handling molds and castings. 


foundry there are a large number of pneumatic 
These are being dis- 
Air for the 
pneumatic hoists is supplied by an Ingersoll-Rand Imperial 


placed by electric cranes as fast as possible. 


12 by 16-inch and 13 by 16-inch air compressor, belt-driven 
by a 200-horsepower induction motor operating at 600 revo- 
For emergency use, there is an Inger- 
soll-Rand Imperial 14 by 12-inch and 8 by 12-inch air com- 


lutions per minute. 











Motor-Driven Grinding 


Machine. Electric Truck In Foreground, 
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pressor, belt-driven by a 50-horsepower induction motor 
with a speed of 850 revolutions per minute. The most of 
the water used about the plant, including that used for 
testing purposes, is drawn from a pond fed by springs. There 
are two pumps, one for day use of the triplex type, geared to 
a 20-horsepower induction motor operating at 850 revolu- 
tions per minute, and a second pump for night use of the 
same type, geared to a 5-horsepower motor. During the 
day a 100-pound water pressure is maintained, and at night 
the pressure is reduced to 40 pounds. The motor-generator 
set for supplying the cranes consists of a 35-horsepower in- 
duction motor driving a 22.5-kilowatt direct-current genera- 
tor with an electromotive force of 250 volts and operating 
at 1,700 revolutions per minute. All pig iron is handled with 
a lifting magnet, energy for which is provided by a 220-volt 
generator driven by a steam engine on a 15-ton Brown 
locomotive crane. 

Taking up the different departments of the factory in 
their logical order, the pattern shop for wood pat- 
terns has a machine equipment consisting of two wood 
lathes group-driven by a 3-horsepower, 900-revolutions-per- 
minute motor; a surface and a pony planer group-driven by 
a 10-horsepower, 900-revolutions-per-minute motor, a band 
saw bolted to a 2-horsepower motor, and a circular saw belt- 
ed to a 3-horsepower motor. For metal patterns there is a 





Motor-Driven Boring Machine for Radiator Columns. 


2-horsepower motor driving an engine lathe, and a group 
of machines, consisting of an engine lathe, four drill presses, 
planer, shaper and grindstone, driven by a 10-horsepower 
motor with a speed of 900 revolutions per minute. 

Air for the foundry cupolas is furnished by three Root 
blowers, chain-driven by a 75-horsepower, 720-revolutions- 
per-minute motor, a 55-horsepower, 514-revolutions-per- 
minute motor, and a 40-horsepower, 675-revolutions-per- 
minute motor, respectively. The second motor is being re- 
placed by a 75-horsepower, 720-revolutions-per-minute mo- 
tor. The foundry is divided into different departments for 
different products. All core sand is sifted by a sand sifter 
driven. by a 10-horsepower, 900-revolutions-per-minute mo- 
tor. For supplying small molds, there is a sifter consisting 
of a gyratory riddle traveling on a trolley and operated by a 
0.25-horsepower motor. This sifter will handle all the sand 
that can be shoveled into it by two men and can be moved 
to accommodate the work. There is a portable sand sifter 
mounted on a truck for serving larger molds, which is driven 
by a 10-horsepower motor. For the facing sand in the radi- 
ator foundry there is an equipment of a sand sifter and a 
bucket elevator group-driven by a 20-horsepower motor. 
The sand, after being sifted, is raised to overhead bins ready 
to be drawn off when needed. 
























































June 24, 1916 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 
Motor Data Sheet—Boiler and Radiator Manufacturing. 
Pierce, Butler & Pierce Manufacturing Company, Eastwood, N. Y. 
Service from Syracuse Lighting Company—11,000/220-volt, three-phase, 60-cycle system. 
Squirrel-cage induction motors with standard pulleys for belt drive. 
Horse- Speed, Kind of een 
No. power. R. P. M. Drive. Application. 
a : Ingersoll-Rand air ‘compressor. Supplies compressed air to air 
1 200 600 Belt hoists, sand blasts, etc. 
1 " 1.700 Direct- Direct-current generator, 22.5 kilowatts, 250 volts. Supplies direct 
= ’ connected current to electric traveling cranes. 
1 20 850 Gears Triplex water pump. 
1 5 900 Gears Triplex water pump. 
1 50 850 Belt Ingersoll-Rand air compressor. Emergency use. 
1 20 900 Group Six tumblers. 
1 55 514 Chain Root foundry blower. 
1 20 900 Belt Tumbler. 
1 40 675 Chain Root foundry blower. 
1 S| “ee OO eee Jarring machine for tamping sand in molds. 
1 oe ee es Portable sand sifter. 
1 3 900 Group Two wood lathes. 
1 10 1,610 Group Surface planer and buzz planer. 
1 2 900 Belt Band saw. 
1 3 900 Belt Three circular saws. 
1 2 900 Individual Engine lathe. 
1 10 900 Group’ __ Engine lathe, four drill presses, planer, shaper, grindstone. 
1 75 720 Chain Root blower, foundry type. 
1 10 900 Belt Tumbler. 
1 20 900 Group Bucket elevator, sand sifter. 
1 COR Scie, Individual Sand sifter. 
1 10 900 Individual Core sand mixer. 
1 20 900 Belt Machine for cleaning radiator castings. 
1 3 900 Group __ Three emery grinders. 
5 5 900 Individual Five boring machines for radiators. 
2 10 900 Individual Two radiator presses. 
1 3 900 Group _ Five small drill presses. 
1 10 900 Belt 3oring and tapping machine. 
1 3 900 Belt Cross-cut saw. 
1 3 900 Group Drill press and grindstone. 
1 3 900 Group Two circular saws for box making. 
1 20 900 Group Boring mill, two pipe machines, drill press, grinder, punch. 
1 5 900 Group Three hand lathes, drill press, three emery grinders. 
1 5 900 Group’ Three drill presses. 
1 5 900 Group’ Four emery grinders, drill press. 
1 10 900 Group ’_ Three engine lathes, drill press. 
1 20 900 Individual Face grinder. 
1 3 900 Individual Radial drill. 
1 1 900 Individual Bolt machine. 
2 5 900 Individual Two boring mills, multiple type, for boiler side and top headers. 
1 3 900 Individual Drill press. 
. 5 900 Individual Multiple threading machine for nipples. 
1 10 900 Individual Boring machine. 
1 10 900 Individual Multiple machine for finishing nipples. 
1 10 900 Individual Multiple boring and tapping machine. 
1 GS... -/se Individual Emery grinder. 
1 3 900 Individual Multiple miller. 
1 10 900 Individual Planer. 
1 3 900 Individual Radial drill. 
1 7.5 900 Individual Radial boring and threading machine. 
1 5 900 Individual Radial boring and threading machine. 
1 1 900 Individual Ring grinder. 
2 10 900 Individual Two machines for boring and tapping headers. 
1 20 900 Individual Grinding machine. haha 
1 3 900 Individual Radial drill. 
1 10 900 Individual Milling machine. 
1 7.5 900 Individual Automatic elevator. 
1 10 900 Group Miscellaneous small machines. 
1 10 900 Group Miscellaneous small machine tools. 
Monthly kilowatt-hour consumption for one year—May, 1915, to April, 1916, inclusive. 

Month Kilowatt-Hours. Month. Kilowatt-Hours. Month. Kilowatt-Hours. 
| RRO iemetrcnaeens 31,360 September ................. 39,860 Januarye................. 50,460 
June 32,910 a ee 42,600 February ~................... 53,800 
| eee 35,830 November .................. 45,340 i 57,420 

siciehctiasdaclebedlisad 37,770 December .................... 37,600 pgp Ne a 60,440 
































































1148 


Very little hand ramming of the sand in the molds is done. 
Pneumatic and electrically-operated jarring machines are 
substituted, which consist of a platform on which the flask 
rests and which is vibrated by a suitable mechanism. The 
electrically operated machine is driven by a 5-horsepower 
castings there are several 


motor. For cleaning the small 


Motor-Driven Boring Machine. 


motor-driven groups of tumblers. The radiator columns are 
cleaned by a machine which passes the columns under re- 
volving wire brushes. This machine is driven by a 20-horse- 
power, 900-revolutions-per-minute motor. 

Radiator columns and boiler heaters are cast with a core 
and the former are joined by nipples with a pressed fit. 
There is an equipment of five radiator boring machines, 
which bore and face the column openings, each individually 
driven by a 5-horsepower, 900-revolutions-per-minute motor. 
The radiators are assembled on a pressing machine and the 
several columns through pressure are joined by the nipples. 
There are two pressing machines, each driven by a 10-horse- 
power, 900-revolutions-per-minute motor. There are, of 
course, numerous other boring and tapping machines in- 
cluded in the equipment. There are extra, assembling, mill- 
wright and tool departments, all equipped with electric drive. 
One machine in particular demands especial attention. It 
is a grinding machine for finishing the surfaces of the work 
and displaced 13 machines and over 200 men. It is individu- 
ally driven by a 20-horsepower, 900-revolutions-per-minute 
induction motor. 


Piano Moving by Electric Trucks. 

There is perhaps no trade to which the electric vehicle 
is better adapted than to piano delivery, a business in 
which skill as a piano mover must be combined with that 
of a chauffeur. Steinway & Sons, who are one of the 
largest users of electric vehicles in this service, have dis- 
placed all of their horse-drawn vehicles with electrics, and 
are now operating a fleet of five, varying from 3,000-pound 
to 5,000-pound capacity. When in 1910, Steinway & Sons, 
after thorough investigation decided that motor equipment 
would materially reduce operating expenses as well as in- 
crease the effectiveness of their delivery system, they 
were but living up to a tradition which was formed when 
Henry F. Steinway laid the foundation of Steinway & 
Sons in 1853, by insisting that in methods as 
well as in pianofortes the name of Steinway should always 


business 
stand second to none. 

Almost every Steinway piano which has left the factory 
within the past six years, has made part of its journey 
in a power wagon, for a regular shuttle service is oper- 
ated between the Long Island City factory and the Four- 
Manhattan. The pianos are built 
Island City and are then shipped 


teenth Street branch in 


and assembled in Long 
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to Fourteenth Street where the cabinet work and crating 
are done. The two machines in this service make three, 
sometimes four round trips a day, each trip approximating 
six miles. These two transfer cars are housed in a garage 
adjoining the factory and are attended in every particular 
by their drivers. 

The three other electrics which are used for actual de- 
livery purposes in the city are in active service for nearly 
12 hours a day, their runs varying from 40 to 60 miles. 
At the shipping office in the New York building, a charg- 
ing plug has been provided which is used to “boost” the 
batteries while the machines are being loaded. This 
“boosting” not only makes possible the long mileage ac- 
complishments but serves to keep the batteries at very 
nearly full charge most of the time. ; 

The electrics average approximately 15 deliveries per 
day with an average cost of 20 cents per mile which in- 
cludes every possible expense in their upkeep and opera- 
tion. 





Development of Electric Irrigation in Colorado. 

During the past two years the Arkansas Valley Rail- 
way, Light & Power Company has been encouraging the 
use of electricity for pumping irrigation water in the 
large territory served by its lines in central and southern 
Colorado. More interest is being taken in the subject 
this year than ever before and many large electric pump- 
ing plants are being installed. Not only are electric in- 
stallations used for irrigating private ranches using water 
secured from wells, but in several instances electric pumps 
are used for pumping water seepage from irrigation ditches 
back into the ditches—thus conserving water which would 
otherwise go to waste. Owners of the irrigation ditches 
also use electric pumps for furnishing a steady flow of 
water when the headgates of the Arkansas River are closed 
A new irrigation company has been recently organized in 
Pueblo, which will utilize water from wells pumped elec- 
trically. Among the advantages of an underground water 
supply for irrigation it is claimed that the use of the cold 
water increases the acre production over that secured from 
the use of warm ditch water. More than 1,500 acres have 
been put under irrigation so far this year by private ranch- 
ers operating from the electric lines of the Arkansas Val- 
ley company, and the demand for service of this nature is 
growing steadily. 


New Power Contracts in Louisville. 


Several isolated lighting plants are to be displaced in 
Louisville and other motive power supplanted by central- 
station service under contracts which have just been closed 
by the representatives of the Louisville Gas & Electric 
Company. The Todd Building, the first of the steel-con- 
struction office buildings in Louisville, with two elevators, 
hydraulic, has contracted for two 500-volt, direct-current, 
Otis electric cars and will supplant the isolated lighting 
plant with central-station service. Heat will also be sup- 
plied from the central station. The requirements of this 
building, with others which were supplied from it, call for 
a connected load of 100 kilowatts. The Columbia Building, 
with four hydraulic elevators, the first ten-story building 
in the city, built before the days of steel construction, will 
supplant its steam pump with a centrifugal pump to be 
electrically operated on central-station power, while the 
lighting load also’ will be taken over. 

The electric company has obtained the contract for serv- 
ing the new factory of the Louisville Oak Flooring Com- 
pany. The waste problem at this plant will not be serious 
since it will operate on dimension stock with a minimum 
of wastage, all of which will be used to supply heat for 
the dry kiln. The load at this plant will be 200 horse- 
power. 
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Formulas for Lines With Uniform Leak Loads 


By A. E. Kennelly 


New formulas are given for leak-loaded lines, and a comparison in parallel columns is presented of the re- 
spective formulas for series-loaded and leak-loaded lines, indicating their similarity. 


Uniform smooth conducting lines may be regularly loaded 
at uniform intervals, either with impedance, or with leaks. A 
loaded line of the former type is commonly described as a 
series-loaded line (Fig. 1) and of the latter type, as a leak- 
loaded line (Fig. 2). Series-loaded lines are well known in 
wire telephony. Leak-loaded lines, which were suggested by 
Prof. S. P. Thompson, of London, in 1893, are but little known, 
although their properties may yet be utilized. It is proposed to 
present in this article two seemingly new formulas for dealing 
with leak-loaded lines, and then to draw a comparison between 
corresponding formulas for the two types of loaded line, since 
a remarkable parallelism runs between them, which assists the 
student to apprehend and to remember both. 

We may consider the case of continuous-current steady- 
state lines of uniform linear conductor resistance and dielectric 
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Fig. 1.—Series-Loaded Line. 
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Fig. 2.—Leak-Loaded Line. 


leakance. The results so obtained are then immediately ap- 
plicable to alternating-current steady-state lines subject to a 
single frequency, by interpreting the formulas vectorially; or 
in complex quantities. We may, therefore, add an angle sign Z 
to the units of the formulas, to indicate their capability of being 
used with complex quantities. 

Let a uniform single conductor A B C D, be operated by 
steady continuous currents, supplied, say, from storage batteries, 
to ground or zero-potential return. Let this line have uniform 
linear conductor resistance of z ohms per wire kilometer, and 
a uniform linear leakance of y mhos per wire kilometer. Then 
its propagation constant, or linear hyperbolic angle, is known 
to be: 

a=Vey hyperbolic radians per kilometer or hyps./km. Z....(1) 
and its characteristic or surge impedance : 

pe eee eae rane ohms Z (2) 
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Fig. 3.—Uniform Smooth Line in Sections of Equal Length. 





If now the line is arranged in sections AB, BC, CD, etc., of 
equal length L kilometers; then the angle subtended by each 
section (Fig. 3) is 

6=La—VZY QL 
where Z is the total conductor resistance, per section, in ohms, 
and Y the total dielectric leakance, per sectfon, in mhos. 
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Fig. 4.—Leak-Loaded Line with Semileak at the End of Each 
Section. 
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If a leak of ['=2y mhos is applied at each section junction 
a, B, C as in Fig. 2, then each loaded section may be regarded 
as a line of @ hyps, and surge resistance zo, loaded at each end 
with a leak of y mhos, as in Fig. 4. 

The behavior of the line before and after loading may be 
imitated, at section junctions, by an artificial line in the lab- 
oratory, consisting of II sections. The equivalent II of an un- 
loaded section* (Fig. 5), may be produced, by known methods, 
with a certain architrave resistance p” ohms, and a leak in each 
pillar of g” mhos. A line of such Il-sections will simulate ex- 
actly the behavior of the actual unloaded line at section junc- 
tions A, B, C. When therefore we apply a leak of 2y 
mhos to the actual line at each junction, we require to add 7 
mhos to the g” mhos in each pillar of the equivalent I, in order 
to produce the equivalent II of the loaded line. In other words, 
the equivalent II of a loaded line section differs only from that 
of the unloaded line section by having a conductance of g”-+y 
mhos, instead of g” mhos, in each pillar. 

The angle @,, subtended by a loaded line section, between sec- 
tion junctions, is known’ to be derivable also from the for- 


mula: 
6 6 6 . , 
tanh >= J tanh 3 tanh (3 + 5) ----numeric Z (4) 


where 6 is an auxiliary hyperbolic angle, defined by: 

5, ae numeric Z (5) 
yo being the characteristic admittance of the unloaded line, or 
the reciprocal of its characteristic impedance zo. 





B, = O-5545 hyp 
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Fig. 5.—Equivalent [J of a Sin- 
gle Section Prior to Applica- 
tion of Leak Loads. 


Fig. 8—Reversion to Equiva- 
lent Smooth Section, Taken 
Between Midleaks. 


But it may be shown that another formula for deducing the 

loaded-section angle is . 
cosh @=cosh @+(y/yo) sinh @ 0... numeric Z (6) 

which bears an evident analogy to Campbell’s formula*® for the 
corresponding loaded-section angle of a series loaded line, see 
(13). 

Moreover, it is known’ that the characteristic impedance of 
the loaded section can be found from the formula: 


zo ™ 
...ohms Z (7) 


) 





Zo! = 


J (1+ — tanh 4 (1 + 7 coth 
yo - yo 





NID 


Lut it may also be readily shown that this is equivalent to: 
yo"/yo==sinh 6:/sinh @ ...................-... numeric Z (8) 
which is a much shorter and simpler formula. 





1 “Artificial Lines for Continuous Currents in the Steadv State’”’ 
by A. E. Kennelly, Proceedings American Academy of Arts and Science, 
Vol. 94, p. 97, November, 1908. 

2“The Application of Hyperbolic Functions to Electrical Engi- 
neering Problems” by A. E. Kennelly, London University Press, 
1912, p. 46. 

3“On Loaded Lines in Telephonic Transmissions” by G. A. 
Campbell, Philosophical Magazine, VI. Vol. 5, p. 313, March, 1903. 
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As an example of the use of the formulas in the direct-cur- 
rent case, we may consider a uniform single line with a linear 
resistance of s=—10 ohms per kilometer, and a leakage of 
y=2.6<10—* mho per kilometer, with a leak of T=0.5x10~ 
mho, applied at uniform intervals of 50 kilometers. Required 
the section angle and surge impedance of the line before and 
after the loading. 








50 km. 
6 = 0-25 Ayp. 
A R= 5002 B 9 = 0-25 hyp . 
‘ TTI I , a "= 505-22 a 
| | bes 4 ~~, 
aa es wé 
1 | | S$ 2: 
ae ‘ > = = 
| | | | PS Gp 
rvr r ® FY 
ee ses % 7) 4 
C2 0125x108 U q F= 0124S T x 
Z.= 20000 Z,= 2000n % = OSX a 
oO 


Ye = 0-5K10% U 


Fig. 6.—Section of Unloaded Line and Equivalent [J] of Unioaded 
Section. 


lig. 6 shows the diagram of a 50-kilometer section of the 
smooth line before the application of the leak loads, and also 
the equivalent II which is its external counterpart. The archi- 
trave ab has a line resistance 505.22 ohms as against 500 ohms 
in the line section AB, and each pillar has a leak of 0.062175 
millimho, giving a total leakage of 0.12435 millimho, as against 
0.125 millimho in the smooth line AB. The angle subtended 
by either the smooth line AB, or the II ab, is 0=0.25 hyp. and 
the surge impedance of each is zo=2,000 ohms, corresponding 
to a surge admittance yo=0.5 millimho. 

If now a half millimho of leakance is applied at each section 
junction, we obtain the conditions shown in Fig. 7, where the 
total leak applied at each junction is divided into halves, and 
one such half-leak is added to each end of the section AB. 


6 = 0-5545 hyp: 
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Fig. 7.—Section of Leak-Loaded Line and Equivalent [J of Loaded 


Section. 


Fig. 7 gives the equivalent IJ, a’b’, of the section after the 





addition of these terminal half-leaks; and also the equivalent 
smooth line A’B’ corresponding thereto. It will be seen that the 
architrave resistance a’b’ remains the same as at ab in Fig. 6, 
but the pillar leaks are each increased by 0.25 millimho. The 
equivalent smooth line is indicated at A’B’, Fig. 8 with an 
of 866.058 ohms, 
and a surge admittance of 1.15466 millimho. The total conduc- 


angle @ of 0.5545 hyp., a surge impedance so’ 
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tor resistance in such a section would be 480.23 ohms with an 
associated leakance of 0.64026 millimho. 

Using formulas (4) and (5), e 
d=tanh— (0.25X10~/0.5X10~) =tanh™ 0.5=0.549307 hyp. 
(@,/2)=Vtanh 0.125.tanh 0.674307=V0.12435X 
0.58780=0.270357 ; whence 6,/2=0.27725 and @,=0.5545 hyp., the 

leak-loaded section angle. , 

Again using (8), yo’ /0.5X10—=sinh 0.5545/sinh 0.2500—=0,.58336 / 
0.25261—2.30931, and yo'=0.5X10—* K 2.30931=1.15466 X 190 
mho, corresponding to zo’=866.058 ohms. Here the effect of 
loading the line with leaks at section junctions has been to in- 
crease the section angle from 0.25 to 0.5545 hyp. and to diminish 

the surge resistance from 2,000 to 866.058 ohms. 

As an alternating-current case, we may consider a smooth 
line with uniform sections 2.607 kilometers (1.62 miles) in 
length, having the following constants: 


L=2-607 Km. 
6 = 0-20065 + 0-20720 = 0.298429 /45°55'/4 
X= 71-2754+52-6631 = 71-3238 /2°6:s6" 
A B 





also tanh 
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Fig. 9.—Unloaded Smooth Section. 





r=27.34 ohms per wire kilometer (44 ohms per wire mile) 

l=0.20210—* henry per wire kilometer (0.325X10—* henry 
per wire mile) 

g=2.15X10-—* mho per wire kilometer (3.46X10—* mho per 
wire mile) 

c—0.08948 X 10—*° farad per wire kilometer (0.14410—* farad 
per wire mile) and with an impressed frequency, at the send- 
ing end, of 796 cycles (w=5,000). 

A single smooth and unloaded section of this line is indi- 
cated in Fig. 9. Let a leak of 7.5 ohms and 0.15 millihenry, 
i. e., of impedance 7.5-+-/750—750.04289° 25’ 37” ohms, or, of ad- 
mittance T'=(0.0'3332— 1.3332) 107=1.33327 x 107*Z—(89° 25’ 
37”) mho, be applied at each section junction throughout the 
line. This means adding a half-leak 

y= (0.006666—/0.6666 ) 10 “0.666635 X 10*Z—(89° 25’ 37”) 
mho to each pillar of the equivalent II A”B”, Fig. 10, bringing 
the loaded II into the condition A,B: shown in Fig. 11. The 








Series-Loaded Line. 
Load at junction, 2=2¢ ohms Z. 
Angle subtended by loaded section, @. 


Surge impedance unloaded, Zo. 
Surge admittance unloaded, yo=1/ze. 


Auxiliary angle of load, 5=tanh— (¢/ze). 
Angle subtended by loaded section, 4. 


6 6 6 
tanh 4 = J tanh 3 tanh (5 +3 ) 


cosh @:—cosh 8+-(¢/ze) sinh @. 
=cosh 6+tanh 4 sinh @. 





Surge impedance of loaded line measured at any junction, 
S0'=1/yo’. 
se’ /zo=sinh 6,/sinh @. 


Leak-Loaded Line. 














T'=2y .mhos Z (9) 

6 hyps Z 

zo ohms Z 
IN iia Nia coicitudipithcacdiieaeel mhos Z (10) 
6=tanh— (y/yo) hyps Z (11) 

6, hyps Z 

A; 0 6 ‘ 

tanh 7 “J tanh +, tanh (GG +6 ) ee ata GED 
cosh @:=cosh 0+-(y/yo) sinh @...............-.-.-. (13) 


=cosh 6+tanh 4 sinh @. 


NE, ici itiitnscdividameil ohms Z (15) 
yo’ /yo=sinh 6,/sinh @ ............-..- numeric Z (16) 
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Fig. 10.—Equivalent IT of Unloaded Smooth Section. 
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Fig. 11.—Equivalent I] of Loaded Section. 
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Fig. 12.—Reversion to Equivalent Smooth Section Taken Between 
Midieaks. 
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smooth line to which II A,B, of Fig. 11 reverts, is shown in Fig. 
12. It will be observed that, at this particular frequency, the 
effect of the uniform leak loading is to reduce the section 
angle from 0.20065+-/0.20720 hyp to 0.0854— 70.0689 hyp; while 
changing the surge impedance from 247.284 Z—(43° 48’ 16”) to 
649.6241" 55’ 50”. The attenuation on the loaded line is less 
than that on the original unloaded line; but this improvement 
only occurs within a certain range of frequency. In other 
words, this line will transmit alternating currents, of the par- 
ticular frequency 796, much farther, when loaded with these 
leaks, than when unloaded; but the improvement due to loading 
extends only over a relatively small range of frequency. 

The results shown in Fig. 12 are also obtainable from either 
formulas (4) and (8), or (6) and (8). 

Collecting the series-loaded and leak-loaded line formulas we 
have the table on the preceding page. 

Formulas (12) and (16) are the most suitable for use in al- 
ternating cases, when tables and charts of complex hyperbolic 
functions are available. It will be seen that the formulas for 
determining @,, (12) and (13), are similar; whereas, those for 
determining zo’ and yo’ (16) are also similar, but mutually 
inverted. 

The arithmetical procedure for determining the characteristic 
constants @; and zo’ of a regularly loaded line is therefore the 
same, whether series or leak loads are used. First, the loaded 
section angle 0,’ is found by (12) or (13), and then either zo’ 
or yo’ is found by (16). e 





Scientific Men and Industrial Development. 


Another of the series of meetings arranged in connection 
with the movement for better organization of British elec- 
trical and engineering industries has been held, at which 
Professor Marchant, of the Liverpool University, urged once 
more the all-importance of science and scientific methods in 
order to maintain efficiency in industry. Especially is it the 
case that_the scientific use of material and scientific design 
will lead to successful development in electrical engineering. 
The quality of the product must be maintained, and to that 
end highly trained technical men are essential, and in order 
that the right type of men should be available, there must 
be close and continual intercourse between manufacturing 
firms and engineering schools. The relations between the 
two should be most intimate and cordial. 

Professor Marchant referred to the immense value to the 
engineering schools and colleges of knowing from the men 
who employed their students how they acquitted themselves. 
It was of equal value to the manufacturer to know what 
kind of men he could obtain and where he could get them. 
He described the satisfactory working of this arrangement 
in connection with the Liverpool University Engineering 
School for some time past, leading representatives of big 
manufacturing firms having acted in co-operation with them. 
The School could have placed twice as many well-trained 
men as it had available. The usefulness of such relations in 
connection with industrial research was also referred to, 
special mention being made of the scheme which has been 
in operation for several years in connection with the Uni- 
versity of Pittsburgh. Professor Marchant advocated 
strongly a grant for such purposes of $250,000 per annum, 
to be made to the Institution of Electrical Engineers and to 
other engineering institutions, to enable research work to 
be carried out in suitable laboratories in different parts of 
England. He believed that it was in this matter of industrial 
research work that England had fallen behind, but it would 
be lamentable if pure scientists were to forsake their pure 
science to attack industrial problems, as both kinds of re- 
search are necessary. 

If progress is to be made, highly trained technical men 
are the first necessity—not only to occupy technical posi- 
tions, but to act as directors and leaders of industry, to 
know when and how to take advantage of new discoveries. 








COMMERCIAL PRACTICE 





New-Business Methods, Policies, Rates and Kindred Central- 
Station Matters for the Man Engaged in Selling Electricity 


Suffragists Boost Electric Cooking in New 
York. 


While electric-range selling campaigns have been going 
on in various parts of the country, New York City has 
had an interesting and impromptu demonstration of elec- 
tric cooking. It came about through the opening of the 
new State suffragist headquarters in the Albermarle Build- 
ing, Broadway and Twenty-fourth Street. 

The suffragists decided to give a free piece of chocolate 








Electric Cooking Demonstration by Suffragists in New York Show 
indow. 


cake to every one buying a ticket for the baseball game 
between the Giants and Cincinnati at the Polo grounds on 
suffrage day, June 3. They also wanted to have a cooking 
demonstration going on in the window to tempt passers- 
by and lure them inside to taste the delicacies. So they 
called on the New York Edison Company for suggestions 
and aid. C. N. Lewis, manager of the Heating Bureau, 
provided them with the latest type of electric range and 
with a glass oven in which it is possible to watch the 
cake baking. 

Large crowds were always on the sidewalk watching 
the cakes baking in the glass oven. The other electric 
equipment of the kitchen consisted of a chafing dish, double- 
boiler, tea-kettle and egg-beater. 





Company Offers Electric-Fan Service Free to 
Invalids. 


The Nevada (Mo.) Utilities Company is performing a char- 
itable service in Nevada that not only wins it many com- 
pliments, but calls attention to the great utility of the elec- 
tric fan. A few days ago it advertised in the local news- 
paper as follows: 

“During the hot weather this company will render electric 
fan service free to invalids unable to pay for it, upon receipt 
of proper advice from the attending physican. This offer, 
of course, is available to buildings adjacent to our present lo- 
cated lines.” 
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vertisement of the series. 
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There was no immediate demand for the service, and no 
large demand is anticipated. But the manner of presenting 
the value of the electric fan has undoubtedly won favor for 
the company. 





Low-Price House-Wiring Campaign in Lowell. 


The Lowell (Mass.) Electric Light Corporation is con- 
ducting a house-wiring campaign on the specially low 
price of $24.92, covering a one-light, drop-fixture in the 
front hall, a two-light chandelier in living and dining rooms, 
and a one-light straight pendant in the kitchen. The price 
includes lamps and shades. The small initial payment of 
$4.92 and $2 a month for ten months, covers the installa- 
tion. Four contractors share in the contracts, at estab- 
lished unit prices. 





Electric Gifts for the Newly Wed Advertised 
by Boston Company. 


The Boston Edison Company, ever on the alert to im- 
prove an opportunity to extend the uses of electric cur- 
rent, is featuring the attractiveness of electrical house- 
hold devices as timely and useful gifts for brides of the 
season. 

These appliances as well as table lamps, which are also 
suggested as welcome, are today made in such attractive 
patterns that their merit of usefulness is scarcely more 





Electrical Gifts 
Are 
Always Timely 
Especially 
for Brides 


Such Gifts go 80 Well 
with the New Home 











95-—up Every one has Definite and Valua- 
ble Uses. The Giver can make no 
mistakes. We sell you only the 
Gifts that can be used on the Elec- 
trie Service of the place where the 
Happy Bride is to live. = 
Remember that Electricity is in Electric Coffee Percolators 
common Use for Light almost Ev- 87 
erywhere — Electric Home Com- 

* forts as Gifts mark your Up-to-Date Sj 


Electric Chafing Dishes Taste. 
aD Purchases by Edison Customers 
ean be Made on Our Easy-Payment Electric Carling Irons 
Plan—witheut extra charge. $3.50—up 


Call at 39 Boylston Street or any 
one of our 15 Suburban Stores and 
see our Wonderful Displays. Ask 
for Our Booklets on Edison Service 
in the Home. 


The Edison Electric 
Illuminating Company 
of Boston 














Timely Appliance Advertisement of Boston Company. 


to be considered than their beauty as house ornaments. 
Coffee percolators and chafing dishes are sure to be ac- 
ceptable gifts for the “newly weds” of whatever rank and 
station. The accompanying illustration shows a typical ad- 
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The Personal Element in Advertising 


By Charles H. Seaver 


To obtain the maximum results from central-station advertising it is essential that every employee of the 
company familiarize himself with the copy and work in harmony with the advertising department, particularly 


should there be close co-operation between sales and advertising departments. 


Various suggestions for co- 


operation are given in this article, which is the fourth of a series dealing with central-station advertising and pub- 


licity. 


The “All Together, All the Time, For Everything Elec- 
trical” of the Jovian Order is as valuable a motto for the 
central-station advertising man as it is for the man who 
actually goes out and brings in business. It means team 
work, and team work of a concentrated kind. It means 
that the departments getting business through a personal 
contact with the public and by the printed appeal, keep an 
interest in what each other is doing. The advertising 
man who neglects to pay careful attention to the work of 
the salesmen is as much at fault as the salesman who does 
not keep track of the advertising campaign. 

With divided responsibility for advertising, this co- 
operation can hardly be hoped for. Whether there is 
enough work to keep one man busy of not, some one 
man should be entirely responsible for the advertising. 
Well-directed effort can not be secured where there is con- 
flict of authority. If no capable man who can give suffi- 
cient time to this branch of development work can be 
found within the organization, it will pay to get some one 


who has the ability and the knowledge to write copy that 
brings business—to direct the publicity methods of the 
company. 


There can be no question as to whether it pays or not. 
Live copy properly placed will bring business. Circular 
letters with the right folders will put prospects on the 
path to better light and better power. The only excuse 
a station might feel for neglecting advertising would be 
that the field is fully developed. Yet it is doubtful if any 
field is fully developed—or ever will be. If it is, the same 
reason might be advanced for doing away with the busi- 
ness-getting organization altogether. 

It is easy to see how a field might be over-developed at 
certain points, making the peaks higher, but the real valu- 
able advertising, like other valuable new-business work is 
the kind that makes the peak extend over a longer period 
or brings up the valleys until they are paying profits. 
Improved diversity-factor, and more off-peak loads have 
been the rewards of companies that have intelligently 
worked and advertised. The two greatest off-peak loads, 
the ice-plant and the public garage, have been developed 
by many central stations. Many others are beginning to 
see that their load curves can be advantageously raised at 
a comparatively small expense. It is not entirely a matter 
of advertising, but it is advertising properly co-ordinated 
with salesmanship. 

The matter of knowing just what to advertise and just 
when to push hardest can not always be settled by any one 
man. Again, conditions alter so rapidly, that at times any 
plan must be changed. Things arise that cannot always 
be foreseen. The sudden breaking down of a plant, short- 
age of an ice supply, or change of policy may demand im- 
mediate attention and may necessitate close co-operation 
of the advertising head with the heads of other depart- 
ments. The “committee plan” of figuring out each week 
just what copy should be used the following week has a 
good deal of merit. It makes the advertising manager no 
less responsible and has the advantage of securing valuable 
co-operation. As valuable as the co-operation of these 
members of a committee, is the unified work of the men 
on the street or at the counter. If utensils are being 
pushed, or electric signs exploited, each man in the busi- 


Another article will be published in an early issue. 





ness organization should know of it. Whether the major 
part of his efforts are employed in other directions or not 
he can help make the campaign a success. This co-opera- 
tion or lack of it decides the value of a vast amount of 
advertising. It can be secured only by advertising the 
campaigns or advertising matter within the organization. 

A novel scheme of one company designed to make every 
one in the company employ read current newspaper ad- 
vertising is to give a dollar to each employee finding a 
mistake. The amount, possibly, is small, but it does the 
work. The fact that very few mistakes made were not 
caught by some one speaks very well for the stimulus this 
action gave in the way of keeping the employees posted. 

Thus every man in every department should, in some 
way, be made to feel an interest in the advertising—for 
every department has in a measure the power to greatly 
increase or perhaps entirely take away the value of the 
best publicity. Courteous treatment on the telephone, ac- 
curate information, prompt response in sending representa- 
tives to give estimates and adjust difficulties is essential. 
Above everything else the central station is selling “Serv- 
ice.” Courteous treatment of the public by the employees 
is a feature worthy of much publicity—but it must be 
backed up by facts. The customer is quick to resent any 
such contradiction of advertised suppositions, and actual 
conditions. Discourteous answers to seemingly foolish ques- 
tions would destroy the value of the most careful adver- 
tising or selling campaign ever planned. 

The following extract is taken from the employees’ hand- 
book of a company operating a large central station. It 
throws some light on the causes for discourtesy in people 
undoubtedly courteous in their social life. 

“An eminent physician, Dr. Cabot,” says the booklet, 
“has called attention to a psychological fact which should 
be constantly kept in mind by those who have to do with 
public service, which he calls, ‘The Illusion of Routine,’ 
and describes as follows: 

“You are perhaps an orderly, stationed in a certain part 
of a great institution to answer questions. People drift by 
your corner at such and such a rate and ask you ques- 
tions, many of which are very foolish questions. Human 
nature being what it is, those questions come to be very 
much alike in any given month or any given year, and 
before you have been there very long you have been asked 
the same foolish question by at least a hundred people. 
The point to which I want to direct your attention is that 
when the hundredth man asks you a question which is 
no more foolish than it was when it was asked you the 
first time, your impression is, and you act upon it, that 
you have been asked the same foolish question a hundred 
times by the same man. 

“In this connection, it should be remembered that ques- 
tions which on the face appear to be foolish to those 
familiar with our business, are not foolish to the person 
asking them, and should be answered fully and courteously.” 

It suffices to say that where such advice as this is care- 
fully and consistently followed, the point of service is 
well worth featuring in the newspaper advertising and such 
featuring is really “worth while” advertising. 

The advertising manager who wants to put forward such 
friendly phrases as “Our experts are at your service,” or 
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“An estimate will incur no obligation,” should first find out 
whether the services of experts are really so easily had, 
and whether the prospect is actually made to feel no ob- 
ligation through too close or too long a follow up. Even 
the most enthusiastic attempt to turn inquiries into actual 
business should stop short of the point where it becomes 
a nuisance. 

When attention is directed one way keep it there—at 
least long enough-to feel that the expense of getting fur- 
ther business in that direction is unwarranted. The first 
call on a man using an engine instead of a motor to drive 
his machinery might be entirely unsuccessful, but when 
that man has received booklets, figures, and perhaps a 
friendly letter or two he is apt to be in an entirely different 
If his curiosity has been aroused, if he does not 
believe that electric drive can be so cheap, there is at 
least an opening for the solicitor to get down to “brass 
tacks” with him. 

Like the valuable advertisement, the valuable campaign 
is one that not attention in one way, but 
keeps out every diverting factor. One point at a time— 
the “bull’s eye” method, very often succeeds admirably. At 
least the body of the advertisement, the main portion of 
the booklet, the principal part of the billboard, should hit 
hard. A few scattering shots, a line about electric service 
in general will do no harm and may get some results, but 
it should be secondary to the principal object of the cam- 


mood. 


only directs 


paign. 

Contests among customers often bring good results and 
add interest and direction to a campaign. The Common- 
wealth Edison Company, of Chicago, at one time offered 
a washing machine as a reward for most closely estimating 
the saving made in a year by employing that machine in 
a small family. Attention to this contest was first aroused 
by circulars mailed to a large list. Later, newspaper ad- 
Sheets-folded and inserted in en- 
velopes labeled “Washing Machine, Free” were distributed 
from points where electric light bills were payable. After 
the award was made, a follow-up advertisement in the 
newspapers announced the name of the winner, and the 


vertisements appeared. 


yearly saving possible with the use of an electric wash- | 


ing machine. In this case the contest was especially 


valuable as it directed general attention to the economy 
of the thing exploited. 

The Denver Gas & Electric Light Company caught the 
public attention and directed it specifically in one direction 
for a month one summer; long enough to reap the ben- 
efits. Twelve groups of household appliances were made 
up, consisting of a vacuum cleaner, toaster and flat iron; 
vacuum cleaner, percolator and toaster, and so on. Each 
set was valued at $50. Coupons with a face value of 
eleven dollars to apply on the purchase of any set were 
the circular sent out each set was well 
To make purchase easier, in- 


then issued. In 
illustrated and 
stallment payments were arranged for. 

Keeping attention directed in one way for even so long 
a period as a month is no easy matter, yet if it be skill- 
fully done it is almost certain of success if the scheme is 
a sound one. The many different media, the bulletin 
board, booklet, newspaper, circular and so on are so dif- 
ferent in aim, and subject to such different treatment that 
the deficiencies of any one are made up by the good points 
of the others. Hammering steadily, aggressively with all 
of them, and explaining in every way, and from every angle 
how the reader will increase his income, or his comfort 
or cut his expense in some way can hardly fail to make 
an impression on a good percentage of the many who 
read the various messages. Co-operation, boosting and al- 
ways presenting the best side and backing up advertising 
with facts is bound to win out. 

Except in the advertising that makes an absolutely defi- 
nite offer, it is too much to expect that the results will be 


described. 
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immediate or that they will bring in a very large amount 
of new business. It is only in such cases, or where a cam- 
paign on house-wiring, store-window lighting, or some- 
thing equally specific is being carried on that results can 
be traced at all. The inquiries come in; the solicitor is 
helped to a certain extent, and much valuable informa- 
tion is given out through booklets and newspapers. These 
might be called the primary results of advertising. 





Test of Battery-Charging Equipment for 
Garage Shows High Efficiency. 


In the ExectricAL REVIEW AND WESTERN ELECTRICIAN of 
January 1, 1916, there was described the electric garage 
of the Stroh Brewery Company, Detroit, Mich., in which 
are housed, charged and cared for a large fleet of electric 
trucks and delivery wagons used by this progressive com- 
pany. It will be recalled that the charging current is 
supplied by the Detroit Edison Company as three-phase, 
4,600-volt current at 60 cycles and this is stepped down in 
three Westinghouse single-phase transformers to about 
148 volts; from the secondaries the current passes through 
two Allis-Chalmers 200-kilowatt rotary converters which 
supply the direct-current charging buses. The voltage of 
the direct-current circuit is regulated by means of a West- 
inghouse induction-type three-phase regulator which is 
connected between the supply source and the. step-down 
transformers and serves to boost or buck the voltage sup- 
plied to the alternating-current end of the converter; thus 
the direct-current voltage can be varied during the prog- 
ress of the charge from about 180 to 230 volts. The 
charging circuits are arranged as a three-wire system so 
that between either outside wires and neutral there is 
available 90 to 115 volts. This equipment has been oper- 
ating with complete satisfaction. 

A test was made in this garage a short time ago to de- 
termine the over-all efficiency of the entire charging equip- 
ment from the Edison supply cables to the direct-current 
battery-charging buses. This test was made by the input- 
output method for the sake of simplicity. The input was 
measured by two induction wattmeters connected to the 
high-tension service leads through current and potential 
transformers. The output was measured by two direct- 
current switchboard ammeters and by the station volt- 
meter. During the test the neutral was disconnected, so 
that the two ammeters read in series and therefore gave 
an excellent check on each other. The probable accuracy 
of the test was within one per cent. The load was kept 
constant and was obtained by the use of five water rheo- 
stats connected in parallel which thus corresponded exactly 
with the storage batteries of the trucks. By the use of the 
potential regulator the charging busbar voltage was varied 
from 179 to 226 volts corresponding to charging voltages 
between outside leads and neutral of 89.5 to 113 volts. 
Readings were taken at practically full load and at differ- 
ent voltages with the following results: 
Direct-Current Input Output 

Voltage. Kilowatts. Kilowatts. 
179 173.3 153.9 
190 180.9 161.1 
199 187.2 169.1 
209 198.7 177.6 
211 200.1 179.4 
220 209.3 187.0 89.3 
226 212.6 192.1 93.0 

These efficiencies correspond almost exactly with the 
guaranteed efficiencies of the equipment. They also show 
the very high efficiency obtained by the use of such bat- 
tery-charging equipment in comparison with the more 
common method of using motor-generators. The tests 
were made by Fred J. Postel & Company, Fisher Build- 
ing, Chicago, who designed the installation. 


Actual Efficiency 
Per cent. 
88.8 
89.0 
90.3 
89.4 
89.6 
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Problems Involving Motor Applications, Machine Character- 
istics, Power Sales Methods and Industrial Electric Heating 


MOTOR DRIVE IN THE MANUFACTURE OF 
MACARONI. 


Details of an Interesting Installation in Denver. 
By Frank D. Burr. 


An industry which has had a very rapid growth in Den- 
ver, is that of the Denver Macaroni & Noodle Company. 
The sales of macaroni in its various forms have been 


Motor-Driven Kneader and Presses in Macaroni Factory. 


remarkably increased by the above company, which has 
educated all classes of people to the advantages obtained 
from its numerous uses. 

The manufacture is commenced in the basement of a 
two-story building where a 15-horsepower 220-volt three- 
phase motor running at 1,130 revolutions per minute drives 
a macaroni dough mixer, kneader, three macaroni presses, 
a dough brake and noodle cutter. These machines are 
shown in the accompanying illustrations. 

The mixer is in appearance a vertical cylinder contain- 
ing a volume of 75 gallons. In the center is driven a ver- 
tical shaft, through the center of, and at right angles to 
which is fastened steel rods, spaced eight inches apart, 
which are at right angles to each other and of sufficient 
length to nicely fit inside the cylinder. When the shaft 
rotates, the steel rods pass midway between similar rods, 
fastened at the inside of the cylinder. Flour and water 
is poured into the mixer of sufficient amount to make 100 
pounds. The mixture being formed into a dough is con- 
tinually turned by being forced between the steel rods and 
in this way it is possible to get the best effect of the 
starches and glutens after a mixing of ten minutes. 

All old country people demand that the macaroni be 
made of macaroni wheat, called Durum. .The flour pro- 
duced from this wheat is granular, resembling fine white 
corn meal. When noodles are made eggs are added to 
the mixture. 

After the paste is thoroughly mixed the dough is placed 
in the kneader where it is worked for fifteen minutes. This 
consists of a revolving pan, four feet in diameter at the 


side of the mixer, in which revolves at diametrically op- 
posite sides the conical rollers, one of which is corrugated, 
the other plain. The dough passes under the corrugated 
roller, thus working it into a series of undulations, and after 
being pasted around beneath the other roller which is 
smooth, it again works the dough, flattening out the un- 
dulations. Just before the dough reaches the corrugated 
roller again a plow share scrapes the dough from the 
bottom of the pan, standing it on edge so that it runs 
under the corrugated roller in that position and thus con- 
tinues until properly worked. The dough is then cut into 
suitable cakes so as to be readily forced into the cylinder 
of the macaroni press. 

The press consists of two vertical cylinders, one of 
which is being filled with dough while the power-driven 
screw press pushes the dough through the macaroni die 
at the bottom of the other cylinder. The cylinder being 
loaded is packed with the dough being pushed into a 
homogenous mass by putting in one layer at a time and 
forcing it together by means of a hand-driven screw 
press. 

When the flexible macaroni tubes have issued below the 
die into lengths of about 40 inches they are gathered to- 
gether by the operator of the machine and cut off at the 
die. They are then folded over one of the drying sticks, 
four feet long by three-fourths of an inch in diameter, 
and adjusted to one layer in depth so that they may 
readily dry. The ends below the stick are then trimmed 
by means of cloth-cutting shears to a length of 19 inches 
and are then carried to the fan room and placed on racks 
so that the sticks are parallel in racks at a distance of 
six inches apart. 

The macaroni is left in the fan room for one hour, when 
it is properly dried. 


Drying Room Equipped with Fan. 


The fans consist of blades or paddles 36 inches long 
clamped at the middle to a horizontal revolving shaft 15 
feet long. The blades are tastened at right angles to 
each other one foot apart. A line of steam radiators ex- 
tends below the entire length of each shaft, ‘the steam 
being supplied by a small steam-heating plant operated at 
15 pounds pressure. Four of these fans are belted to a 
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5-horsepower 220-volt three-phase motor running at 1,800 
revolutions per minute. There are three similar sets of 
fans and motors. 

After being dried the are taken from the racks 
to a truck and taken to the damp room where the maca- 
roni is kept for three hours. Brick stalls are built in this 
damp room, four feet in width, so that the macaroni sticks 
can be arranged there symmetrically and parallel. 

Just previous to the placing of the macaroni, the brick 
walls covered -with burlap, are sprinkled with water. After 
the macaroni has been placed it is covered with a cotton 
blanket to the dampness. 

After the macaroni has become damp and pliable again 
it is returned to the dry. room where it is dried out in 
an hour and a half. It is then again taken to the damp 
room where it becomes damp and pliable in another three 
after taken up stairs on the elevator 
which is driven by a five-horsepower 220-volt three-phase 
motor running at a speed of 1,700 revolutions per minute, 
where it week. It is then taken to 
the packing room where it is cut into suitable sizes for 


sticks 


retain 


hours, which it is 


is dried for about a 


packing by means of a cross-cut saw, driven by two-horse- 


power 220-volt three-phase motor, 1,800 revolutions per 


minute. 


Spaghetti is produced by the same process excepting that 


the dough is forced through dies having smaller holes and 
vermicelli is produced by forcing through dies having 
much smaller size holes. 

Elbow cuts, which are short pieces to be used in soups 
and are made by means of a knife revolving 
below the die of the macaroni press, at such speed that it 
makes one revolution by the time the macaroni has been 
pressed through about an inch in length; these pieces 
are then collected into a canvas bottom pan and taken to 
a fan room where it continues in the same process as the 
other macaroni. 


Over 1,200 tons per year are produced by this factory, 


stews, etc., 








Noodle Cutter and Other Motor-Driven Machines In Macaroni 
Factory. 


the sales force of which distributes the output from Mon- 
tana to Mexico and from the Pacific coast to the Mis- 
souri River. This product complies with all of the regula- 
tions of the pure-food law, containing no adulterations or 
coloring matter and the factory is kept thoroughly sani- 
tary and clean because of the use of electricity. 


Large Power Contract with Gas Company. 

The Merchants’ Heat & Light Company, Indianapolis, 
has closed the largest power contract ever closed by a 
central station in that city. The contract is with the 
Citizens’ Gas Company and calls for $30,000 annually for 
the use of power. Heretofore the isolated plants of the 
gas company have provided their own power. 
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SECURING POWER BUSINESS FROM LARGE 
FACTORIES. 


Louisville Company Takes Advantage of Every Opportunity 
to Establish an Entering Wedge and Then Has 
Systematic Follow-Up. 


It is often true that the power salesman will come to 
the conclusion, when he considers a big factory with a 
large and well-equipped steam plant, that there is no chance 
for him to do any business there. The same situation ap- 
plies in a large measure to the enterprises which are gen- 
erally considered to be closed doors to the power man, 
where necessity of disposing of waste or requirements in 
the way of heat, or steam or water seem to make electricity 
—at least central-station service—out of the question. 

In many such cases, naturally, it is an impossible chance 
that the power salesman can interest the owner in a pro- 
posal to throw out his elaborate steam and transmission 
equipment and adopt central-station service. Even when 
a new project is being built from the ground up the power 
salesman will usually: find that he is encountering real op- 
position from representatives of the older systems. One 
way to capture a city is to overwhelm it all at once. This 
is sometimes a good way, although again it is often under- 
taken at prohibitive cost in life and endeavor. Another 
way to capture a city is to send one hardy scout over or 
through or under the wall in disguise and have him blow 
up the arsenal and spike the cannon. Then the rest of the 
army simply walks in and occupies the place. 

So when the proposition in the aggregate looks like a 
forlorn hope or when it is a forlorn hope, there is very 
often a good opening in the wall through which the power 
salesman can send his scout. Then he has driven an en- 
tering wedge. He has a good thing and sooner or later 
he will, if he keeps pounding on the wedge, drive a bar- 
gain that means a big order and constantly increasing 
business. Or even if he can get no further than the 
original contract, there is every reason to conclude that 
all the other “hopeless propositions” on his books will 
offer him similar opportunities, and in the aggregate that 
kind of business is worth going after. 


Opportunities in Flour Mills. 


There is an instance of this kind to be noted in Louis- 
ville, Ky., where a big milling company which two years 
ago was scarcely on the books of the Louisville Gas & 
Electric Company is now a customer with an aggregate 
consumption of about 35,000 kilowatts a month. The 
company is the Ballard & Ballard Company, flour millers, 
with one of the biggest milling plants south of the Ohio 
River and with a modern, efficient and well operated steam 
power plant of 1,400 horsepower, which is still running 
and has an expectancy of a long and useful life. Coal for 
steam purposes is very cheap in Louisville, and there is 
a spur from the main line of the Louisville & Nashville 
railroad which runs into the plant. 

A year and a half ago the Ballard & Ballard Company 
found that it would require additional power. At this 
mill, as at all others, there is a proportionately large ac- 
cumulation of waste which is cleaned from the grain before 
it goes into the flouring process. This had been disposed 
of in one way or another without showing a profit of 
any importance. The management of the company deter- 
mined to put into operation a machine which reduces this 
waste to a high grade feed, at the same time grinding 
the weed seeds so that there is no possibility of their 
getting back to the land. This machine was to be erected 
at a point where it would be rather inconvenient to reach 
with a shaft or belt. 

At length the company decided on electricity and had 
even purchased a generator which was to be belted to the 
steam engine. That, however, was when the representatives 
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of the Louisville Gas & Electric Company got in their 
work. It was not that the generator in itself was not all 
that could be required, but the position of the company’s 
representatives was that since the new machine was more 
or less experimental, since this generator would have had 
to be supplemented later and since by the means proposed 
electricity would hardly get a fair trial, central-station 
equipment was what was wanted. 

In due course the new feed-grinding machine was put to 
work, connected to a 25-horsepower motor. That was a 
year and a half ago. The machine proved itself. Now, 
ranged by the side of it are six other machines of identical 
construction each operated individually by a 25-horsepower 
motor. This one item offers a practical and concrete sug- 
eestion for the power salesman, for milling plants are 
everywhere and many of them are so rich in the waste 
they accumulate that they could be directly served by ad- 
dition of such equipment to their plants. The fact that the 
waste is often discharged, also, at a distance from the 
power plant suggests also that electric drive could be pro- 
vided for in numerous cases. 

About the time that the trial was made with the first 
erinding machine at the Ballard & Ballard mills the city 
was finishing a large undertaking in the way of improving 
Beargrass creek, which flows past the mills and from which 
the plant gets its condensing water. These improvements 
included deepening and straightening of the channel, until 
the head of water is lowered and it became necessary for 
the company to pump its water. Once having discovered 
the advantages of electricity by actual use the company 
installed a centrifugal pump about 200 feet from the boilers 
and connected it to a 40-horsepower motor. 

The creek named is sometimes subject to floods, although 
this objection is being largely done away with through the 
improvement the city has made. Still there are likely to 
be times when the water will break its artificial bounds, 
as it used to break the natural bounds. In former years 
the company found it necessary to keep steam up at flood 
times so as to be able to operate a pump located at the 
lowest point in the plant. Now this danger is amply taken 
care of by a pump at the low point, to which a 30-horse- 
power motor is connected. It is all ready to operate by 
the simple process of throwing a switch. Like other flour- 
ing mills this one operates more or less intermittently. 
Now, whatever the water danger, there is no need to keep 
steam up for possible pumping. It may be noted that in 
the year and a half this flood water pump has not been 
needed once. 

A city block or more distant from the main plant of the 
company is the warehouse, additional storage and elevator 
accommodations, etc., where a year and a half ago a sap- 
arate steam plant was maintained to operate the various 
equipment requiring power and, also, to pump the water 
from a deep well for the boilers of both plants: This was 
not such an elaborate plant, naturally, and its cost was 
rather heavy. One of the next steps was to throw it out 
altogether. Now there are 125 horsepower of electric mo- 
tors connected up in this warehouse building and in addi- 
tion still another 40-horsepower motor drives the deep-well 
pump. 

Like other industrial enterprises the management of this 
company is always on the lookout for opportunities to 
extend business. In former years all of the product of 
the big plant was packed into barrels or into bags. The 
demand for flour, plain or prepared, Special kinds of flour, 
etc., packed in pasteboard cartons, has been increasing, 
especially under the influence of the prevailing high prices 
on flours, and the Ballard & Ballard Company determined 
to go after some of this business. There were no fa- 
cilities for operating such a department under the existing 
arrangement. Power and equipment were needed. Now 
the carton department has two 10-horsepower motors, one 
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15-horsepower motor and one 20-horsepower motor, driv- 
ing packing machines, conveyors, etc. 

Eventually, of course, the Ballard & Ballard plant will 
be changed over altogether to the electric drive, as will 
other manufacturing plants. This record of additions to 
the power to the advantage of electricity certainly shows 
that the business which has resulted in the short space of 
a year and a half, will increase as time passes. It all 
started from the first installation. The bulk of the selling 
was done then. When he drove the entering wedge at 
this plant the representative of the Louisville Gas & Elec- 
tric Company started something. How worth while it is 
can be determined from the volume of consumption. 

The Axton-Fisher Tobacco Company, a new plant, oper- 
ating electrically but with an isolated plant, has also been 
added to the power customer list of the local central-station 
company. Steam and water are essentials in tobacco 
handling. If the leaves become dry and shatter they are 
gone. This was a case where more power was needed and 
where in order to get it unaided the isolated plant would 
have had to be extended. Still no more steam or water 
was required. The requirements do not balance that well 
in a tobacco factory, nor in many other power-using plants. 

A recent lumber publication advocated installation of 
motor-driven equipment in some cases and instanced the 
application of the principle to a cut-off saw. Lumber mills, 
with their excess of waste, are usually deemed impossible. 
Here is a way to make a beginning. The cut-off saw is 
the one which works at right angles to the grain of the 
lumber and is used to even boards and reduce slabs to 
chunks. The lumber expert makes the observation that 
the great bulk of woodworking operations are performed 
on the material while it is in motion and traveling in the 
direction of its length. Cut-off operations, on the other 
hand, offer a distinct retarding effect upon the movement 
of the stock through the factory, as the material is mo- 
mentarily held up during the time the saw passes across 
the board. 

Not only is this true but the fact that the arbors of the 
surfacing machinery and the cut-off saws must necessarily 
operate at right angles, requires that the latter be driyen 
at right angles to the main driving shaft through a quar- 
ter-turn belt or other device, or the installation of a 
motor-driven unit. This writer advocated installation of 
the cut-off saw out of doors, on the conveyor, and points 
to the desirability of the electric drive. 


Electric Shovel at Coal Mine Shows Economy 
Over Steam. 


A half-dozen or more big-type electric shovels are now 
building or have been contracted for in coal-stripping op- 
erations, on the strength of the showing made by a pio- 
neer installation since the first of the present year. Men- 
tion was made several months ago of such equipment be- 
ing installed by the Piney Fork Coal Company, of Colum- 
bus, O., at its mining operations in the Pittsburgh No. 8 
seam, near Steubenville, O. 

The Piney Fork plant went into regular commission in 
January. Its performance has exceeded the hopes of the 
company which made the experiment. The daily power 
expense under normal conditions has been less than that 
estimated for steam. It is a curious fact that a shovel en- 
gaged in coal production and standing upon a seam of 
coal, no farther away than the length of the boom, can- 
not utilize this fuel for its own operation ‘as cheaply as 
it can supply itself with electricity generated—as in the 
case of the shovel in question—30 miles away. A large 
expense of the former is that of getting the coal from the 
seam to the shovel. The shovel being necessarily portable, 
no permanent device can be constructed. With electricity 
the energy is secured from a near-by transmission line and 
connected in a few minutes. 
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A Department Devoted to Problems Relating to the Installa- 
tion, Operation and Maintenance of Electrical Equipment 


A METER CARRIER, A HANDY CONTRIVANCE 
IN ELECTROLYSIS SURVEYS AND 
TEST WORK. 


By L. E. Darling. 


In electrolysis surveys, cable tests, and similar work, it 
is usually necessary to carry a voltmeter from place to 
place to get test readings. The ordinary method of trans- 
porting the meter is to have it incased in a small wooden 
frame and hung by a strap to the shoulder. At each man- 
hole the meter must be unslung, laid flat on the ground, 
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Wiring Diagram of Meter Box. 


in dust or mud as the case may be, and connected up with 
the test leads running to the cable or other object under 
investigation. 

All this is time-consuming and 
hard on the mechanism. In addition, frequent 
connecting up of wires speedily results in the ruin of 
binding posts. Frequently the leads have to be reversed 
after once put on, for the reason that the meter is reading 
in a backward direction. Then again, if the meter has 
more than one scale, further manipulation is necessary to 
connect up to that one best fitted for the voltages under 
observation. If the streets be crowded, passing horses 
are likely to step on the meter in its unprotected position 
adding still further to the troubles. If too much time be 
consumed in the various manipulations, the operator is 
likely to bring down the wrath of the corner policeman 
at the obstruction of traffic he is causing. Altogether the 
arrangement is unhandy and inefficient. 

To obviate these difficulties, investigators working on 
an electrolysis test of telephone cables recently devised a 
meter carrier which proved decidedly practical and con- 
A long narrow box was obtained, to one 
end of which the meter was attached. The sheer size of 
the box, about 30 inches long by 8 or 10 inches high, was 
sufficient to attract the attention of passing teamsters, 
and to keep them from guiding their horses into it while 
the operator was down in a manhole or otherwise engaged. 
To eliminate the necessity for changing wires about on 
the binding posts of the meter, two double-throw switches 
were installed. Since a voltmeter takes but a very small 
current, the kind of switch used on a telephone board 
known as a “ringing and listening” key, was found to be 
particularly satisfactory for this purpose, and better than 
heavy knife switches which might have been used. 

The two keys were connected in on the meter circuit 
as shown in the accompanying diagram. One key served 


laborious, as well as 
meter’s 


venient in use. 


as a “polarity reverser,” and the other as an agency for 
bringing into play either one of the voltmeter’s two scales 
at will. At the opposite end of the box two heavy bind- 
ing posts were securely attached, these serving as anchors 
for wires which led from the meter box down into a man- 
hole or other locality being tested. As can be observed 
from the diagram, the wiring circuit leads from these two 
posts, through the polarity and scale switches and thence to 
the meter. 

In use, the test wires were left permanently attached 
to these heavy binding posts, eliminating entirely the 
necessity for pausing in the middle of a crowded thorough- 
fare to connect up the meter. All that was necessary was 
to connect up the loose ends of the wire to the cable being 
tested and proceed with the readings. If the meter read 
backward, the trouble was promptly remedied by throwing 
the polarity-reversing key over to the other side, causing 
the meter indicator to move over the scale to the right 
as it should. If the high-reading scale of the instrument 
proved too large for the voltages encountered, the other 
could immediately be brought into play by moving the 
scale-changing switch. Ease of manipulating the keys in 
this manner was a particularly handy feature in neighbor- 
hoods where voltage fluctuations were large. Quick moving 
of the keys woyld enable the operator to keep up with 
the changes as fast as they occurred. 

The box with meter attached was easily transported 


.from place to place by means of a handle composed of 


four pieces of wire attached to convenient points on the 
framework. The interior of the box proved a convenient 
receptacle ‘for pliers, screwdrivers, and such tools, as well 
as tape, rolls of wire, and record books needed in the work. 
With this arrangement the bottom of the box got all the 
knocks which the meter would ordinarily receive if carried 
around alone and laid flat on the ground, as was formerly 
done. 
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Handy Meter Carrier with Wiring for Making Tests. 


Passersby, whose feet sometimes got tangled up in the 
leads running to the object being tested, worked no injury 
to the meter itself, for the heavy binding post at the end 
of the box caught all the strain due to accidental pulls. 
Throughout three months night and day use the apparatus 
proved entirely practical and a timesaver. 
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Motor Windings—Il 


By Justin Lebovici 


This is the second installment of a series of articles dealing with the windings of alternating-current motors. 
The present article deals with winding diagrams and single-phase windings. Subsequent articles will discuss 
wave connections, lattice connections, skein windings, polyphase windings of open and closed types, mechanical 


construction of windings, etc. 


Arrangements of Conductors. 

In most low-voltage machines and machines of industrial 
sizes a slot arrangement of conductors is employed that is 
shown in Figs. 18 and 19. 

In this case the conductors T, lying nearer the bottom of the 
slot, form part of one coil and the conductors B, nearer the 
top of the slot, form part of another coil. Where many small 
conductors are required the arrangement shown in Fig. 18 is 
commonly used; the wires W may be round or rectangular. 
If the wires W are in series, round wire is to be preferred, as 
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Fig. 18. 





square wire easily twists, resulting in short-circuited coils. In 
case the wires W are small and the wires are not arranged to 
form layers, we speak of promiscuous or mush winding. The 
rectangular wires wound on edge in Fig. 19, or flat in Fig. 20, 
utilize very efficiently the slot space and have the only draw- 
back that special dies are required to draw the conductors and 
this copper cannot be obtained on the market at short notice. 

The arrangement of conductors shown in Figs. 18 and 19 is 
known as double-layer winding to distinguish it from the ar- 
rangement shown in Fig. 20, used in induction motors operated 
at high voltage or in alternating-current generators. 

The arrangement of wires shown in Fig. 21 is sometimes used 
in small induction motors having so-called basket and skein 
winding, a subject to be treated when the different types of 
windings are discussed. 

The wires 1, 2, 3, 4, in Fig. 19, for instance, will be consid- 
ered, depending upon the case, either as one coil-side, or as 
four coil-sides of four distinct coils lying in the same slot. 
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Fig. 20. Fig. 21. 


The arrangement of conductors in concentrated field coils, 
as shown in Fig. 22, is self-evident and needs no further ex- 
planation. 

The insulation of the conductors from each other and from 
the slots or ground will be taken up separately. 





Winding Potential Diagram 
A better understanding of the connection diagrams, to be 
described, will be had if the winding potential diagram is 
thoroughly understood. Fig. 23 represents a bipolar field which 
may be excited from a source of direct current. AB represents 
an armature coil moving with the armature in the direction of 

the arrow v at a constant peripheral speed wv. 
The distribution of the flux around the armature periphery 
in a direction perpendicular to the conductor is given by Fig. 

24 and is assumed to be a sine-shaped curve. 





Fig. 22. 


The abscissa M,N: in Fig. 24 is proportional to the length 
M A N in Fig. 23 and represents the pole pitch, as explained 
previously. The ordinates B in Fig. 24 represent intensity of 
the field in maxwells per square inch in a direction perpendic- 
ular to the conductor A when the same takes the different posi- 
tions from M to N and back to M in Fig. 23. 

Suppose that we call zero the time when the conductor A 
coincides with M in Fig. 23 and that ¢ seconds later it occupies 
the position A shown in Fig. 23. If the line OA describes an 
angle w degrees in one second, then in the time ¢ it will have de- 
scribed the angle #t and the angle MOA equals ¢ degrees. The 
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Fig. 23. 


distance M,A; in Fig. 24 is made to correspond to the angle 
wt, and B, corresponds to the intensity of the field at the point 
A. 

Since we assumed that the curve in Fig. 24 is a sine curve, 
we have 
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B,=Bmax sin ot. 

The electromotive force (e) induced by the rotation of the 
conductor A in the field is at every instant proportional to this 
field, proportional to the active length (/) of the conductor and 
proportional to the constant peripheral velocity (v), or, for the 
instant shown in Fig. 23, 

€,—B,lv=Bwmaslv sin wt=constant X sin et, 
and since the line AX=OY in Fig. 23 is proportional to sin 
wt, it also represents the voltage generated in the conductor A 
at every instant. 
Noting that sin ef is a value which varies between 0 and 1, 





Fig. 24. 


it is at once apparent that the constant Bmazly in the last equa- 
tion corresponds to the maximum instantaneous voltage gen- 
erated in the conductor A in its travel around the armature 
and we will mark this value emex, Then the equation can be 
written 
C,=emax sin ot, 

¢, becomes equal to emax when OA coincides with the center line 
of the magnetic poles, NS in Fig. 23. 

If we draw a line PP perpendicular to AB and equal to emaz, 
as is done in Fig. 25, we see that since the angle PPP, equals 
angle AOM or angle #t, PP:;=P:P:=emax sin wt, or the projec- 
tion of PP on the horizontal line MN gives us the instantaneous 
value of voltage generated in the conductor A for any position 
of A relative to the poles NS. The instantaneous value PP: 
(or e) in Fig. 25 becomes equal to PP—emax when during the 
rotation of A the line PP becomes parallel to the horizontal 
MN, or in other words when the conductor A travels under the 
center of the pole. We will apply the above to the case of the 
ring-wound armature shown in Fig. 26. 

Assume the armature to carry six conductors; the voltage 
induced in each of these conductors is given for any position 












Fig. 25. 


of the armature by the projection of the lines ¢:, ¢2, etc., on the 
horizontal, as shown in Fig. 27. All six conductors are repre- 
sented as connected in series in Fig. 26. Arrows b in Figs. 26 
and 27 correspond to each other. 

The voltage generated in conductor 1 at the instant shown 
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in Fig. 26 is given by the projection AB, in Fig. 27. The maxi- 
mum voltage or the amplitude of the voltage generated in con- 
ductor 1 is given by the line AB. 

The amplitude of the voltage generated in conductors 1 and 2 
when connected in series is given by the line AC in Fig. 27, 
The instantaneous value for the position shown in Fig. 26 is 
given by the line AC;. The amplitude of the voltage generated 
in conductors 1, 2 and 3 in series is given by the line AD in 
Fig. 27. Similarly the line AE represents the maximum value 
of the voltage induced in conductors 6 and 5 in series or in 
conductors 1, 2, 3 and 4 in series. 


















Fig. 26. 


For the instant shown by Figs. 26 and 27 the voltage of con- 
ductors 1, 2 and 3 in series is equal to AD and is a maximum, 
the voltage of 1 and 2 in series is equal to AC: and is smaller 
than AC, After the armature has turned further through an 
angle wt, (shown in Fig. 27) the voltage in 1 and 2 will have 
reached its maximum value. We express this by saying that 
voltage e: ¢: reaches its maximum later than e¢; é2 és, or the volt- 
age AC lags behind the voltage AD by an angle t,. Similarly 
AD reaches its maximum sf; degrees later than AE and we 
say that AE leads AD by an angle “st;. The angle o,f, is called 
the angle of phase difference, or simply the phase difference 
between the voltages AC and AD. 

If the points 1’, 2’, 3’, 4’, 5’, 6’ in Fig. 26 would be brought 
to the segments of a six-bar commutator, the voltage AB, AC, 
etc., in Fig. 27 could actually be measured around the commu- 


tator by means of a voltmeter. The diagram shown in Fig. 26 














Fig. 27. 


gives us the potential between the various points around the 
commutator, and hence the name of potential diagram or wind- 
ing potential diagram. 

Let the points 1’ and 4’ be brought to two slip rings and the 
voltage between the slip rings be read at instants correspond- 
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ing to the different positions of the points 1’ and 4’ with ref- 
erence to the stationary poles NS. The projection of the line 
AD, Fig. 27 (which we imagine revolving with the armature) 
on the horizontal gives us then the instantaneous voltage be- 
tween the slip rings. This voltage is a maximum when the 
points 1’ and 4’ are in the position shown in Fig. 26, and equal 
to the line AD in Fig. 27. When the points 1’ and 4’ have 





| Fig. 28. 


noved to a position corresponding to the axis of the poles NS, 
the projection of AD on the horizontal is zero and the voltage 
between slip rings is zero. 

The electromotive force generated between points 1’ and 4’ 

an alternating voltage. 

It is evident from Fig. 27 that the maximum voltage of con- 
ductors 1 and 2, or AC, is smaller than the sum e:+e: The 


ratio 
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AC/(AB+BC)=fw 
is called the winding-factor and is a quantity always smaller 
than 1. | 
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Fig. 29. 


\ssume now the conductors to be closely spaced, as shown 
in Fig. 28, then the chords aib,, etc., representing the maximum 
values of the voltages generated in the different conductors 
. 10, coincide with the small arcs ab, bc, etc. The 

total vohtage generated in the conductors 1 to 10, if connected 
in series, is equal to the chord AB, while the arithmetical sum 
of the voltages ¢:, és ............ éw is represented by the arc S. The 
winding-factor or breadth coefficient 

fw=length of chord AB divided by length of arc S. 
The winding-factor of the group of coils uniformly distributed 
over half the circumference of a two-pole armature is the 


& » 
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Fig. 30. 


ratio of the diameter of the circle to half the circumference, or 
fv=2/n=—0.637. 

Calling the spread of the coil § (see Fig. 28), then we have 

for different ratios of coil spread to pole pitch the following 

winding-factors. 
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WINDING-FACTORS FOR UNIFORMLY DISTRIBUTED WINDINGS. 
S/t 1/6 1/3 1/2 2/3 1 
fw 0.988 0.955 0.90 0.827 0.637 
































Single-Phase Windings. 
Generally in a single-phase winding only a part of the total 
slots in the pole pitch are filled with conductors. It is com- j 
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Fig. 31. 


mon to wind two-thirds of the slots in the pole pitch, although 
any other fraction and even the full pole pitch may be used for 
winding. 

Assume the conductor diagram shown in Fig. 29, which rep- 
resents the diagram for a four-pole machine with six slots per 
pole pitch, two-thirds of which (or four slots) are wound. 

J 













Fig. 32. Fig. 34. 

We may connect any one conductor passing under a north 
pole to any one conductor passing under a south pole. The 
following end connections are more commonly found in single- 
phase practice: 

(a) Concentric connections. 
(b) Wave connections. 
(c) Lattice connections forming wave or lap windings. 
(d) Skein windings. 
Concentric Connections. 

To connect conductor diagram shown in Fig. 29 to a concen- 
tric winding, we proceed as shown in Fig. 30, which shows one 
way of connecting the conductor diagram Fig. 29 to a concen- 
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tric winding. The winding shown in Fig. 30 requires in the 
case of a wire coil, four coil forms and the brackets have to 
accommodate four winding ends. a, b, c indicate the cross con- 
nections between coils (1) (2) (3) (4). 


4 - ~ P = 3; 


4. 
"a T a T “c 
Fig. 35. 
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It will be found more advantageous to connect the conductor 
diagram Fig. 29 to the concentric winding shown in Fig. 31. 
In the case of more than one-turn coils only two forms 
would be required and the brackets would have to accom- 
modate only two winding ends (1) and (2). 

In Figs. 30 and 31 all the conductors have been connected 
in series between the leads A and C. The winding potential 
diagram for Fig. 30 is shown in Fig. 32 for the two poles utiliz- 
ing conductors 1 to 8. The potential diagram for conductors 9 
to 16 is identical*with the one for conductors 1 to 8. Voltages 


} j 
8 Cc 
Fig. 36. 





1 and 8, 2 and 7, 3 and 6, 4 and 5 combine as shown in Fig. 34. 
The voltages shown in Fig. 34 combine again to the resultant 
voltage shown in Fig. 35, where AB is the resultant of the 
voltages generated in the conductors 1 to 8. 

An equal voltage is generated in conductors 9 to 16; the line 
representing the voltage BC is equal and parallel to AB (see 
Fig. 36). The amplitude of the voltage generated between the 
leads A and C is given by the line AC in Fig. 37, drawn to a 
different scale than Figs. 35 and 36. 

In Fig. 34 the lines 1 to 8 are equal and parallel to lines 
1 to 8 in Fig. 32. In Fig. 35 the lines a, b, c, d are equal and 
parallel to lines a, b, c, d in Fig. 34. The voltages 1 to 8 and a 
to d are simply added geometrically like forces. 

i > +s > { 
c 
Fig. 37. 





The winding potential diagram for two poles of the winding 
shown in Fig. 31 is given in Fig. 33. The total resultant volt- 
age is the same as for the connections shown in Fig. 30. In 
fact the resultant voltage is independent of the connection dia- 
gram and only dependent upon the conductor diagram, Fig. 29, 
as long as the conductors are so connected that the arrows fol- 
low each other without bucking each other. Fig. 33 is similar 
to Figs. 32, 34, 35 and 36 and needs no further explanation. 

(To be continued.) 


Electrical Wiring on River Boats to Be Modified. 


Contractors for electric lighting have found their pros- 
pective business extended and are following up the new 
order of the United States Department of Commerce 
relating to the character of electric-lighting equipment 
on boats which ply the rivers. The order provides that 
electric-lighting installations on all vessels contracted for 
after June 30, 1916, must be in keeping with the best mod- 
ern practices. It is argued by some contractors that the 
same provisions should be carried out by the owners of 
older boats. 





Code Standard for Wiring in the Northwest. 


A proposed new electrical ordinance introduced at the 
suggestion of the Washington Surveying and Rating Bureau 
is before the city council of Puyallup, Wash., at this time. 
The ordinance—which is much more stringent than the one 
now in use—provides that all work must conform to the 
National Electrical Code; that a permit be taken out for 
every job; and that a fee of $1 or more must be paid for 
inspection. According to reports, there is considerable 
opposition to the proposed ordinance because of the heavy 
cost of installing small jobs. 
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All-Metal Conduit Requirement Satisfactory in 
Louisville. 

After nearly two months of operations under the new build- 
ing regulation by which wiring installations in Louisville and 
Jefferson County, Ky., are required to be all-metal-conduit 
construction, the contractors of the city report that things are 
working out exactly as had been expected and that they are 
well pleased with developments. Business lagged for a time 
after the new regulation went into effect, but that is stated to 
have been due largely to the fact that contractors were busy 
executing orders received in the rush before the first of May. 
The manner in which the electrical contractors in Louisville 
and the civil and insurance officials have worked out a plan 
of co-operation has been attracting attention in other parts 
of the state and it is stated that in the near future representa- 
tives of the Louisville trade will go to Lexington where an 
Electrical Clearing House will be organized among the con- 
tractors of that city, in the interests of standardization of the 
work, 





HANDY CURRENT-TESTING DEVICE. 
By W. Morris. 

A very convenient testing device can be made from the 
body of an old blown-out cartridge fuse, to the ferrule 
ends of which the hinge and clips of a knife switch are 
securely soldered. Secured to the switch terminals there 
should be flexible wires of sufficient current-carrying ca- 
pacity to permit making the test on the circuit. These 
wires are connected to an ammeter. 

This device is especially handy when it is necessary to 
test a lot of motors in a shop. All that it is necessary 
to do is momentarily to short-circuit one of the fuses by 
putting a jumper around its terminal clips, then pull out 
the fuse and in place of it insert the device shown. Now 
by opening the switch the current taken by the motor 
will be read on the ammeter and this without interrupting 
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Handy Current-Testing Device. 


the operation of the motor at all. When ready to replace 
the fuse, first short-circuit the terminals again, then pull 
out the testing device and put the fuse back before re- 
moving the jumper. 
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DOLLAR WIRING KINKS 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 











Every reader is invited to contribute to this page. 
It does not matter how few words are used to explain 
a “Dollar Wiring Kink,” provided the idea is made 
clear; if a diagram is necessary, a rough pencil drawing 
will serve. The idea itself must, of course, be new and 
bright. A dollar will be sent to the contributor upon 
publication. 


A Handy Armature-Banding Vice. 

A convenient little vice for holding the wire used in 
banding an armature can be made as shown in the accom- 
panying sketch. It is made of two pieces of fiber, the lower! 
one of which has an extension with a hole through it. By 
tying a piece of wire or rope through this hole, it can be 
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secured to any convenient part of the lathe or motor frame. 
By using a U-shaped piece of rod threaded on each end as 
a U-bolt, the thumb nuts will not readily become loosened. 
Any desired tension can be put on the wire by tightening 
R. L. Hervey. 


these nuts. 





Plugging Holes in Slate Switchboards. 


I had an old slate switchboard to repair. The repairing 
consisted of remounting an ammeter and a voltmeter and 


removing.a battery rheostat. This work left a number of 
holes in the board which spoiled its appearance. I filled 
the holes with a mixture of one part plaster of paris and 


two parts black putty, which gave the board a very good 
finish, the old holes being inconspicuous. 
M. J. Moriarty. 





Simple Depth Gauge. 

A very convenient depth gauge can be easily made from 
a piece of five-sixteenths-inch square key steel about three 
inches long, which has been carefully trued on the long 
sides. Drill a one-sixteenth-inch hole in the center of this 
piece and at right angles to it from the adjoining side drill 
and tap for a No. 4-36 machine screw. Take a piece of 
one-sixteenth-inch drill rod about six inches long, slip it 
through the hole and tighten it with the screw. 

F. A. Grohsmeyer. 
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Easing Snake Through Long Conduit Runs. 


The sticking of a snake in a long run of conduit is 
often a troublesome matter, as it requires hard work to 
get a long snake through numerous bends and couplings. 
To remedy this take a rag soaked in kerosene oil and 
pass the snake through it as it is fed into the conduit. 
This makes the snake slide in easily and as much as 200 
feet of snake can be pushed through as easily as 50 feet 
without using kerosene as a lubricant. 

James McCartin. 


Wire Scraper. 


I find that when running bell wires, electricians find much 
trouble from scraping the wires by means of a sharp knife 
in order to remove insulation. Very commonly this cuts the 
wire almost entirely in two and in nearly all cases greatly 
reduces the effective cross-section. To avoid this, I have 
made a wire scraper from a piece of an old hack-saw blade, 
using the back of this to scrape the insulation. This works 
very satisfactorily and does not damage the wire in any way. 

W. Morris. 





Simple Device for Testing Fuses. 


A very simple device for testing refillable cartridge 
fuses is shown herewith. A lamp is connected in series 
with the line and the two line wires are brought down 
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Fuse-Testing Device. 


to a block of wood to which two strips of brass are 
fastened. The fuse is merely placed across these two 
strips. If the lamp lights, the fuse is still good, but if it 
does not the fuse must be properly refilled. 

M. Schwam. 





Cleaning Stranded Wire. 


Probably all who have had to clean stranded wire in 
preparing for a splice or tap, find it very difficult to clean 
out the insulation between the wire strands. If one will 
take a file card such as is used in cleaning out the particles 
of metal which choke up a file, it will be found to do the 
work quickly and easily. In fact I believe it will be a very 


agreeable surprise to any wireman who has never tried 
it. These file cards may be purchased for a small sum at 
any good hardware or machine shop. 

Arthur S. Nickerson. 
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An Exchange of Ideas and Experiences on Advertising and Selling 
Methods, and Store-Keeping for the Dealer in Electrical Goods 


REVIVING BANKRUPT AND OUTLAWED 
ACCOUNTS. 


Suggestions for the Electrical Dealer to Aid in Reducing 
Losses from Bad Accounts. 


By W. B. Parker. 


Accounts men who have gone through 
ruptcy, as well as those that have been allowed to outlaw, 
are usually absolutely worthless. Therefore 
any plan that holds out a promise of reviving even a small 


against bank- 


considered 
percentage of this class of accounts is of decided interest 
to those who are unfortunate enough to have any on their 
books. It is true that in the case of bankruptcy there is 
practically nothing that can be done at the time to se- 
cure any better adjustment than will be secured without 
effort should the assets prove sufficient to allow of any 
dividends for the creditors at all. The forwarding of the 
claim to an attorney will usually avail nothing except that 
there will be an extra and entirely unnecessary collection 
fee to pay out of whatever dividends may be declared. 

But the experience of a large electrical jobbing house 
proves that it is possible to collect a reasonable percentage 
of this class of accounts after the lapse of sufficient time. 
While such an account is not recoverable in a court of law, 
no matter much the former debtor worth, 
there is no law against asking him to pay it, and if the 


how may be 
method of asking is properly diplomatic some results are 
sure to be In the particular case mentioned it 
so happened that one of these former bankrupts was again 


obtained. 


on his feet financially and was possessed of the kind of 
conscience that demanded the payment of all his former 
indebtedness regardless of the lack of legal liability. So he 
wrote to this house, inclosing a draft for the amount of 
his old bill as well as interest to date. This led to renewed 
interest in the subject of the so-called dead accounts, many 
of which had been long since charged off to profit and 
loss, and they were again looked up and listed. Then a 
letter was prepared, somewhat as follows: 





Mr. Bankrupt Debtor, 

Chicago, IIl. 

Dear Mr. Debtor:— 

This morning we were very much surprised and 
gratified to receive a draft from an old customer 
of ours, who, like yourself, was compelled to take 
advantage of bankruptcy proceedings through no 
fault of his own. The draft covered the full amount 
of his old account and interest to date. 

This led us to believe that there were probably 
others who felt equally as kindly disposed to us, and 
in this connection your name occurred to us as that 
of an old and valued customer with whom our 
relations had always been most pleasant. 

We trust you are again meeting with the success 
you certainly deserve and would be very glad to 
hear from you and renew our former pleasant ac- 
quaintance. If we can be of service to you at any 
time, just let us know. 

The writer will look forward to hearing from you 
soon, even if only a few lines, and is enclosing 
stamped return envelope for your convenience. 

Yours very truly, 
A. DIPLOMAT, 
President, Jobber & Company. 











This letter, with such alterations in wording as was 
necessary to make it fit outlawed as well as bankrupt ac- 
counts, was sent out to the entire list. While many did 
not answer, yet a number did and made some arrange- 
ments to take care of the old account by installment pay- 
ments. _Those who did not answer received several follow- 
up letters, or rather notes, merely referring to the pre- 
vious letter and asking the favor of an answer. The fol- 
lowing will indicate the style of follow-up used: 





Mr. Bankrupt Debtor, 

Chicago, III. 
Dear Mr. Debtor:— 

Our president is very anxious to receive at least 
a line or two in answer to the note he personally 
dictated to you some days since. He wants to say 
that he fully understands you are probably quite 
busy just now, but that he will consider it a per- 
sonal favor if you will spare a couple of minutes 
to write him. 

Assuring you of our desire to serve you in any 
possible way, we remain ; 
Yours very truly, 

JOBBER & COMPANY. 











Four of these follow-up notes were sent before the ac- 
count was given up for the time being. But such 
factory results were obtained from the list as a whole that 
it is the intention to attempt a similar plan every year or 
two. It not only brought in the money that would not 
otherwise have been received, but the by-product of re- 
stored good will is considered to be of much value. 
Whether unconsciously or not, the average human being 
feels antagonistic to one he has long been indebted to and 
is inclined to do him an injury whenever the opportunity 
offers. It therefore follows that even where it is not de- 
sired to have any further business dealings with a debtor 
under any circumstances, yet it is very much worth while 
to have his good will on account of possible influence with 
others with whom the creditor does want to do business. 


Redeemable Coin to Introduce New Branch 
Office to Electrical Consumers. 


To make known its new branch office at Broadway and 
Eighty-ninth Street, New York, and interest consumers in 
the purchase of electric appliances, the United Electric 
Light & Power Company has issued a nickled coin, about 
the size of a half-dollar, for general distribution among its 
customers and others. 

On the front side of the coin is the word “United,” read- 
ing directly across the center in letters one-quarter inch 
high, and with staggered flash lines leading to the edge. 
Around the edge, in smaller letters, is the company name 
and location of general offices at 130 East Fifteenth Street. 

The reverse side of the coin reads: “One only good 
for 50 cents on an appliance purchase at our United Elec- 
tric Shops until October 1, 1916—Souvenir of the opening 
of Branch Office, Broadway at Eighty-ninth Street.” 

This coin with its two-fold purpose is bringing highly 
satisfactory results to the company. Many have been re- 
deemed for the purchase of electric goods. 


satis- 
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Selling 1500 Vacuum Cleaners in Six Weeks 


Electric Shop of Kansas City Light & Power Company Demonstrates What Can 
Be Done by a Comprehensive Effort—Motion-Picture Films an Important Factor 


The Kansas City Light & Power Company, of Kansas 
City, Mo., sold 1,500 vacuum cleaners in six weeks. And 
it wasn’t an extraordinary effort, just a sort of a test of 


what might be done. The most exten- 
sive feature of the effort had to do with 
the advertising. The sales force made 
a record of 99.5 per cent of sales where 
demonstrations were given. There was 
no attempt to cover the entire city. 
Twelve hundred electric carpet 
sweepers were sold in the period, and 
300 vacuum cleaners. The former were 
egularly on sale previous to the cam- 
paign at $19.75; the sale price was $15. 
There was no reduction on the vacuum 
cleaners, which went at the usual price 
of $50 and $60. The company received 
no payment on delivery, and gave the 
customer six months in which to pay. 
The advertising for the campaign was 











YOU CAN DO IT 


By means of a carefully planned 
campaign 1,500 vacuum clean- 
ers were sold in a period of 
six weeks by the Kansas City 
Company. 


Two cleaners were featured and 
only on one was there a slight 
reduction from list price. 


What this company has done can 
be accomplished by any live 
dealer without undue expense. 








The show window of the Electric Shop was used during 
the entire period for the display of sweepers and cleaners, 
the display being changed three times, and the window in 


two cases containing other devices al- 
so. The displays were arranged with 
the usual taste of the manager of the 
Shop. Cards, “It Will Help Mother,” 
were placed by the cleaners. 

Advertising cards were placed in the 
street cars March 15, bearing the offer 
of the sweeper for $15. For two weeks 
previous, however, “teaser” ads had 
been run on these cards. The first ones 
bore only the words “It Will Help 
Mother.” Then cards appeared with 
the added phrase, “It’s a vacuum clean- 
er at $15.” For six weeks, then, the 
cards bore the full advertisement, and 
a picture of the machine. 

Newspapers were used only on Sun- 
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very carefully 





planned, and quite as 
carefully was the work of solicitors planned to get the 
maximum value from the advertising. The newly organ- 


ized publicity department of the 
company had its first big chance 
in this campaign—and it “made 
good.” 

The advertising was of_ five 
kinds—display window, motion 
pictures, street-car cards, news- 
paper space and monthly bills. 

The company had planned to 
make its drive on vacuum 
cleaners coincident with the 
usual spring clean-up in Kan- 
sas City, which is set for some 
time in April, and is preceded 
by several weeks of agitation 
by the city health department 
and various civic organizations. 
Ordinarily this city campaign 
makes its first appearance about 
March 1, and plans were there- 
fore made to start the advertis- 
ing at that time. On the Febru- 
ary bills sent to customers, were 
printed advertising coupons 
bearing the offer of the cleaner 
at $15, and they went into the 
hands of customers on March 
1. A few orders came in. The 
real campaign, however, began 
March 15. The _ bill-coupons 
have always been considered 
valuable advertising, for every 
customer has to see what they 
say, as he tears them from the 
bill, or glances at the statement 
to observe tte charge. 

On these coupons . appeared 
for the first time the “slogan” 
of the campaign, “It Will Help 
Mother.” And it was used on 
every bit of advertising, often 
being repeated one or more 
times, for emphasis. 


days, starting March 
Kansas City newspapers had half-page advertisements on 
three Sundays. The largest response, in inquiries, came on 


Mondays following the appear- 
ance of the newspaper adver- 
tising and this factor shares 
with the motion pictures the 
credit for the larger Monday 
sales. 

There had, however, been a 
preliminary notice of the ap- 
proaching cleaner sale, in the 
newspapers of March 6. The 
company had used large space 








in hooking up its sales of house- 
hold appliances with Baby 
Week, and a part of this space 
was employed to refer to the 
sale of vacuum cleaners. 

Motion-Picture Advertising. 

The most important publicity 
feature, however, was the ad- 
vertising films. Five different 
films were prepared, two by one 
company making them in Kan- 
sas City, three by another. The 
scenarios were composed by 
representatives of the film com- 
panies, the publicity depart- 
ment of the light company, and 
men and women in the lighting 
sales department. One of the 
pictures showed a procession of 
animated brooms; the terrific 
dustcloud; a housewife throw- 
ing up her hands, exclaiming 
that she is tired of it and wants 
a vacuum cleaner; a vacuum 
cleaner enters, and cleans a 
room without dust. Another 
picture showed a man sweeping, 
the woman standing by holding 
a club over his head, saying 
“T’ve endured this drudgery 
long enough;” he hastily brings 
her a vacuum sweeper. 
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In each of the pictures, the slogan, “It Will Help Mother,” 
was the closing feature of the display. 


Twenty-five motion-picture houses were used. Five of 


—IT WILL HELP MOTHER— 


If you buy her a Thor Electric 
Carpet Sweeper and Vacuum 
Cleaner combined. 


There’s no Dust left. 
{t’s 984 per cent efficient— 
In a class by itself. 


$15—ONLY—$15 
NOTHING DOWN—6 MONTHS TO PAY 


Free test in your home. 
Call, phone or write. 


ELECTRIC SHOP, 


1500 Grand Ave. 


Bell—Grand 60. Home—Main 00. 


—IT WILL HELP MOTHER— 
(ol[aorS|e(—orSlmaoryje 


Advertisement on Monthly Bill. 


these were down-town, the largest and best houses in the 
city. The five pictures were shown at these houses near 
the beginning of the campaign, and again at its close. The 
business-district shows are repeated 11 times a day. 

In the suburban theaters, hand the films 
week. Every Saturday evening the films were changed to 
other theaters, the week’s display having given all the pic- 
ture patrons of the particular communities an opportunity 
to see the films. The light company selected the theaters 
and planned the booking. 

The large number of telephone inquiries received Mon- 
day mornings were directly traceable to the motion-picture 
advertising; most of them came from the districts where 
the advertising films had been seen for the first time on 
Saturday night or Sunday, in the community theaters. 

Each of the five films was 30 to 50 feet. The cost was 
$3 per foot per week, including manufacture and exhibition. 


each house one 


A sales force of five men was assigned to the electric 
carpet sweeper and vacuum cleaner campaign, young men 
taken from the lighting sales department, but without spe- 
cial experience with the cleaners. They had, however, been 
given a short course in demonstrating the devices, and had 
been coached in sales talks. These young men made a 
house-to-house canvass, always in the communities where 
the advertising films were being shown. On Mondays the 
salesmen transferred their activities to the district to which 
the films had been transferred, adjusting their work as the 
campaign progressed. For instance, only two suburban 
theaters had the films the first week; all five worked in 
those two districts. The next week, three suburban thea- 
ters had the films, and three of the men went to those dis- 
tricts, while two remained in the first communities where 
the films had been shown. The salesmen did not carry 
cleaners with them; and this was considered an important 
point. They could not gain audience, much less entrance 
into the houses, with cleaners in their hands. They merely 
sought prospects, asking for the opportunity of demonstrat- 
ing the cleaners. During the first few days of the cam- 
paign, the men made definite effort to work for a continu- 
ous period soliciting. But soon it became impossible—and 
unnecessary—to set aside any time for this detail. The re- 
quests for demonstrations were secured while going from 
one demonstration to another. Frequently enough such 
requests were obtained from neighbors during demonstra- 
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tions, to fill the next day. The men were able to make 
about 10 demonstrations a day, and the estimated time 
spent in seeking prospects was an hour a day. The chief 
handicap in piling up sales was in the time lost between 
demonstrations. Each housewife was allowed to choose 
her own time for having the machine shown in action. The 
concentration of the solicitation kept the prospects local- 
ized, but frequently gave far longer periods for demonstra- 
tions than were necessary. 

The average of prospects solicited who asked for demon- 
strations was nearly 30 per cent. 


Telephone Requests for Demonstrattions. 


The telephone calls into the office, asking for demonstra- 
tions, kept three women from the Electric Shop “on the 
jump.” These calls were a difficult matter to handle, be- 
cause they came from widely scattered districts of the city. 
Some were from districts five miles and more from the 
central office, and two or three miles from a motion-picture 
show, but in most cases the prospects had seen the films 
somewhere. Other calls were from the districts of the 
films, but many blocks from the sections being worked by 
the salesmen. 

While the selling effort was concentrated on the cleaner 
at the bargain price of $15, nearly 25 per cent of the demon- 
strations resulted finally in the sale of a more expensive 
machine. The request for information on the higher-priced 
cleaners was always spontaneous—but was of course met 
promptly by the salesmen and salesladies. 

The cases in which demonstrations, either of the bargain 





TO GET 


This Electric Vacuum Cleaner 
For $155 at Special Sale 


You Must Call the Kansas City Light & Power Co.’s NEW Telephone 
BELL, GRAND 60 HOME, MAIN 60. 


5 





This price will not long be 
maintained. Order NOW if 


you want one 


Nothing Down 
Six Months to Pay! 


Free demonstration in your 
own home. No dust, no dirt, 
no torn up home if you use an 


ELECTRIC 
VACUUM CLEANER 











SHOP 
1500 
.Grand Avenue .; 


» NOTE THE NEW NUMBERS 


Bell, Grand 60; Home, Main 60 











Sample Newspaper Advertisement Used During Campaign. 


cleaners or the more expensive ones, did not result in sales, 
were negligible, excepting of course the return of a cheap- 
er for a better machine. 








fee 





at Bia teecetet 
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CORRESPONDENCE AND DISCUSSION 
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A Reader’s Page Wherein Opinions on 
Topics of General Interest May Be Expressed 


Faulty Chicago Electrical Code Rule on Battery 
Testing. 

the Editor: 

On page 111 of the 1916 Electrical Code of the City of 
Chicago there appears as Section i under Rule 38C, relating 
to garages, this clause: “No battery shall be tested ex- 

pt by means of a voltmeter.” This clause does not say 
what the Electrical Department means, in my belief. It 
is my opinion that the electrical men of the city wished to 
make a rule to prevent the ignorant garage man from 
putting an ammeter across the terminals of a battery. 

The rule should, however, be worded differently, be- 
cause, as it stands, literal interpretation would prevent the 
use of a hydrometer in the operation of a battery. The 
ydrometer by no means should be excluded from the 
operation of batteries, nor should the impression be con- 
veyed that a voltmeter is all sufficient to their proper opera- 
tion (see Armour Engineering, May, 1909, article by Flan- 
lers, “The Hydrometer in the Operation of Storage Bat- 
teries”). This rule should be brought to the attention of all 


irage men as well as of the city’s electrical inspectors. 
H. E. Weightman. 





Disposal of Refuse from Woodworking Estab- 
lishments. 


the Editor: 

With reference to the article on wood waste in your 
March 11 issue, study of the problem brought me to the 
definite conclusion that the time has not come when we 
can advance any general plans for the successful disposi- 
tion of wood waste. Such mills and factories where wood 
waste can be utilized, are exceptions. I do not intend 
to advance the idea that wood waste is being profitably 
disposed of wherever possible. On the contrary, a care- 
ful study indicates conclusively that many factories could 
turn losses into profits, were they alive to the possible 
utilization of their wood waste. 

H. S. Sackett, formerly in the employ of the Gov- 
ernment Forest Service, with Forest Crissey, wrote an 
excellent article for the Saturday Evening Post on the 
“Utilization of Wood Waste,” dwelling chiefly upon the 
mechanical phases of the problem. He cited many in- 
stances where waste had been converted to profit by bring- 
ing together the producer and consumer. 

Much emphasis was placed on the importance and diffi- 
culty of bringing the supply and market together. Could 
this be done the situation would be vastly improved, but 
still far from being on a working basis. I thoroughly 
agree with Mr. Sackett’s views, but it is my opinion that, 
having discovered and classified all of the users of wood 
waste, the production would still be vastly in excess of 
the amount disposed of. 

The use of briquetting machines for the manufacture of 
compressed wood fuel, does not seem to have increased 
to any great extent. Sawdust used as a binder in the 
manufacture of composite board, flooring and similar ma- 
terial, has opened a big field, but for this purpose only 


a selected list of woods may be used. One reads of saw- 
dust used in the manufacture of cattle food. It is the prin- 
cipal ingredient in a certain class of cleansers. But, not- 
withstanding, these and other avenues for disposal, the 
wastage is enormous. 

In the South there are great possibilities for the utiliza- 
tion of slabs, and refuse from the lumber mills. Turpen- 
tine, resin, etc., are extracted in a destructive process and 
the residue, a cellulose fiber, is used for making a cheap 
kind of box-board paper. In some of the Northern States, 
distillation processes are used for the manufacture of 
alcohol, acetone, potash, charcoal, etc. There are also de- 
structive processes where the wood is first macerated and 
then treated for the extraction of certain chemicals. No 
such process can be put to general use nor has it proved 
commercially practicable. 

If we could place a central chemical plant to take the 
entire refuse output for a certain district, we would have 
a satisfactory solution of the wood-waste problem. Until 
we find it necessary to resort to measures of economy not 
hitherto foreseen, the development of these processes will 
of necessity be very slow. The natural resources of our 
country are still too plentiful to make it profitable or even 
desirable to conduct any research along these lines. 

This fact should not be overlooked: The woodworking 
manufacturer is usually too busy to give much attention 
to the waste pile. The alert power solicitor can often 
find an outlet. 

William S. Taussig, 


General Electric Company. 


The Evil of Thoughtlessness. 


To the Editor: 

I had an experience recently, which I thought might be of 
value to central-station companies in general. 

A fire extinguisher salesman came in to demonstrate his 
extinguisher. About the first thing he tried to explain was 
how easily you could combat a fire between partitions, where 
electric wires started fires. I immediately put the question 
to the salesman, suppose the fire started from some cause 
other than electric wire between the partitions, what kind of 
an extinguisher would it be necessary to use then, and why 
do you refer to fires between partitions as originating from 
electric wires? His answer was that a central-station man in 
Pennsylvania told him how handy his extinguisher was for this 
purpose. I took the position that there may be many reasons 
for fires starting between partitions, and that I thought it was 
a mistake for anyone trying to sell his equipment to central 
stations, who are combating daily with the erroneous state- 
ments in newspapers and comments from Fire Departments, 
and the public in general, about fires being caused through 
electric wires, when in fact, they don’t know the cause, to 
feature this point, and especially as coming from a central- 
station man. 

This being such a concrete example of how much harm can 
be done innocently, I believe mention, through electrical jour- 
nals to electrical men, of a specific case as this being made, 
may be of benefit to the industry. 


Chicago, Til. 


E. A. Bechstein, 


Sandusky, O. Manager, Sandusky Gas & Electric Company. 
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QUESTIONS AND ANSWERS 
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All readers are invited to submit questions and an- 
swers to this department. Anonymous communications 
will not be considered. Questions should relate to elec- 
trical matters of any kind. Answers contributed by 
readers should be submitted preferably within eight 
days of the date of publication of the question and 
should be limited, if possible, to 300 words. Payment 
will be made for all answers published. 


Questions. 


No, 344.—Lire or GAs-FILLEep Lamps at Various VOLTAGES.— 
What is the rated life of 110-volt Mazda “C” lamps at rated 
voltage and at voltages two per cent above and below 
rated voltage? If available, kindly give data on the life at 
various voltages ranging both ways from 110 volts up to 
eight per cent.—R. D., Washington, D. C. 





No. 350.—Power SuPPLY FoR TRAVELING CRANE.—In the case 
of traveling cranes where either direct current or alternat- 
ing can be purchased, which kind of power supply would 
be better adapted for the purpose?—C. J. E., Toledo, O. 





No. 351—ANNUNCIATOR TrOUBLE.—I have some trouble with 
an automatic set-back annunciator system in a fine resi- 
dence. It has a ground, but I do not want to take up any 
floors or tear into walls to find it. Could someone suggest 
a simple way to locate this ground and some way to over- 
come the trouble? There are steam pipes and gas pipes in 
the house.—R. L. G., Reynolds, N. C. 





Answers. 

No. 345.—DEMAGNETIZING Iron CASTINGS.—How can mag- 
netized iron and steel castings be readily demagnetized? 
We are experiencing a great deal of trouble with castings 
that have been magnetized by the lifting magnet in the 
foundry yard. When these castings are being machined, 
it is impossible to get the true size, inside or outside di- 
ameter, because of the magnetic attraction on the calipers. 
Some of our work is large and some quite small. An al- 
ternating-current demagnetizing coil would have to be too 
large and costly to be practicable. Is there no cheaper or 
easier way to demagnetize these castings?—J. B. K., Tor- 
rance, Cal. 

The specific request in this question is for some way of 
demagnetizing castings so that they would not affect the 
calipers or other measuring instruments. The answers al- 
ready published of course dealt with the problem of de- 
magnetizing, but it has occurred to the writer that the 
cheaper and more practical solution of this trouble is to 
use calipers made of some nonmagnetic material, such as 
brass or bronze. Certainly, if elimination of measuring 
difficulties is the only reason for demagnetization, it can be 
secured most readily in the way suggested.—J. M. P., Salt 
Lake City, Utah. 





No. 346.—E.ectric Arc ror Cuttinc Scrap Merat.—What 
voltage should be used in cutting up old boilers with an elec- 
tric arc? Of what material and shape should the electrode be? 
What safety device is most practical for preventing overload- 
ing transformers used in such work?—L. G. C., Lincoln, Neb. 


The voltage employed will depend upon whether the elec- 
trode is of carbon or metal. For a carbon or graphite elec- 
trode the voltage will vary between 30 to 70 volts, and the 
current from 150 and 250 amperes. For a metallic electrode 
the voltage will be between 20 and 30 volts and the current 
from 50 to 150 amperes. The carbon electrode will have a 
diameter of 0.25 to 1.5 inches, according to the class of work, 
and the rate at which it is desired to do the cutting, that is, 
the current employed. The carbon or graphite electrode is used 
for cutting, because it is superior to the metallic electrode as 
regards speed of cutting and cost of operation, and is far more 
stable and hotter. In cutting, the arc should be kept short, 
so that the heat will be concentrated where required. Welding 
or cutting is accomplished by means of a heavy current at a 
low voltage. If this current is obtained from the ordinary 
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supply circuit the excess: voltage must be consumed by the in- 
sertion of resistance—an inefficient method—since the major 
portion of the total energy is dissipated in this rheostat. To 
overcome this it is customary to use motor-generator sets con- 
sisting of a motor designed for commercial supply voltages 
driving a low-voltage direct-current generator. These sets may 
be stationary or may be made portable for carriage from job 
to job, for example, about the foundry or railway shop. The 
large electrical manufacturing companies make these sets. Be- 
fore connecting them to the power supply, fuses or circuit- 
breakers should be installed to prevent damage to the set should 
abnormalities develop in the line. The motor-generator sets are 
either specially designed to protect themselves against short- 
circuit, or else relays are installed to accomplish the same pur- 
pose. One form of motor-generator set is equipped with a 
relay that cuts resistance in between the terminals of the gen- 
erator and the arc, if the electrodes are placed in direct contact 
for more than a definite length of time. As soon as the cur- 
rent is interrupted the relay cuts the resistance out of circuit. 
Another type of outfit utilizes a compound-wound direct-cur- 
rent generator with the series and shunt field windings wound 
differentially with regard to each other, and when the current 
approaches short-circuit the voltage drops to such a value that 
the current does not exceed a safe amount. Such a generator 
is a variable-voltage machine, that might almost be called a 
constant-heat machine, since it gives a constant current, and 
supplies exactly the voltage required at the arc. The welding 
outfit should be designed or adjusted to care for short-circuits 
at the arc, and the main fuses or circuit-breakers ought to op- 
erate only as a last resort in case of accident at places other 
than the arc. Otherwise there are liable to be numerous shut- 
downs at inconvenient times, increasing the cost of performing 
the work. For heavy work, the electric arc is often most eco- 
nomical; it is the only solution for cutting metal above about 
seven inches in thickness. For light and thin work, the oxy- 
acetylene flame will often be found to be more economical than 
the electric arc. In many cases the use of electricity where 
oxy-acetylene was indicated has resulted in the arc coming into 
bad repute. Speaking generally, the gas flame is indicated for 
light work, and for heavy work the electric arc. With the oxy- 
acetylene flame the metal is heated to incandescence and pure 
oxygen is then turned on and the metal burns away. With elec- 
tricity the metal is melted off. If there is very much cutting 
to be done, the lower operating costs might fayor the use of 
electricity, but where the apparatus will be called into use but 
seldom oxy-acetylene cutting will be found more economical 
in all probability because of the lower initial cost, etc—K. R., 
Chicago, III. 

The carbon arc, since it generates heat energy at a higher 
rate than the metallic arc, is the best adapted for cutting of 
iron or steel or for use in any other place where a large mass 
of metal is to be heated. It would appear from the question as 
asked, that alternating current was being considered as a source 
of power for the arc itself in this case. The use of alternating 
current at the arc should be avoided, if possible. It is ver) 
hard to maintain ah alternating-current arc in welding or cut- 
ting processes in the first place and nothing but poor results 
can be expected. “Where the initial source of power is alter- 
nating curent it is by far better to use an induction motor- 
generator set built especially for welding purposes. There are 
several very efficient welding or cutting sets on the market, all 
having the necessary safety devices for protection against over- 
loads which occur quite frequently during these operations. 
These sets can be obtained in sizes suitable for a great variety 
of work even when the amount of welding or cutting is small. 
The current furnished the arc by these sets is direct and the 
average voltage generated is about 75 volts. This allows the 
operator to maintain a steady voltage at the arc ranging from 
35 to 60 volts, depending upon the length of the arc, and to 
obtain current values up to 1,000 amperes, depending on the type 
and size of the machine. Although 300 amperes is generally 
considered sufficient for welding purposes, probably more sat- 
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isfactory results can be obtained in heavy cutting work if the 
current is kept a little higher, say, 400 to 700 amperes. This 
means an arc length of approximately one-half inch and an arc 
voltage of about 40. 

Several shapes and sizes of welding carbons are made. Cylin- 
drical electrodes with short tapered ends are the ones most 
commonly used in welding and cutting work. Long tapered 
electrodes are used for work of a special nature. The cylin- 
drical electrodes may be obtained in sizes varying from 0.25 to 
1.5 inches in diameter and in lengths varying from 6 to 24 
inches, the 10 and -12-inch lengths being the most common. 
There are several grades of. electrodes available, namely the 
ordinary welding carbons, the intermediate grade for severer 
conditions, the copper-coated intermediate carbon design for 
higher current-carrying capacities than the uncoated intermedi- 
ate, and the “tempered-graphite” grade or the high-ampere 
welding quality. In general, the carbons should be hard and 
solid and in burning away should leave a round end instead 
of a pencil point. 

The accompanying curve shows the carrying capacity in am- 
peres for the different sizes of carbons mentioned above. This 
curve is for the intermediate grade of carbons; for the com- 
mon grade multiply the values by the factor 0.67 and for the 
copper-coated intermediate and tempered-graphite grades the 
values read from the curve should be multiplied by 2. Either 
the one-inch-diameter copper-coated intermediate carbon or the 
one-inch-diameter tempered-graphite carbon would probably be 
suitable for cutting work in the case at hand. Ofteritimes where 
a narrower cut is desired, such as in cutting beams and rods, 
a 0.25-inch-diameter tempered-graphite electrode can be used 
to very good advantage. 

A special holder for welding carbons is shown in Fig. 2. The 
lead wire is brought to a clamp at the end of the holder through 
an insulated handle protected by a guard. Some of the elec- 
trode holders furnished with the welding sets have a unique 
push-button control for opéning’and closing the circuit. In 
drawing the arc it is simply necessary to touch the carbon 


These Valves may be Doubled for 
Tempered Graphite" or for Copper- 
Coated Intermediate Carbons. 


0 for Ordinary Carbons the Valves 
Given should be Multiplied 
by 0.67. 


Diameter in Inches 
S 





in Amperes 
No. 346.—Fig. 1. 


to the metal to be cut and withdraw it instantly to a distance 
of about one or two inches; the arc distance can then be regu- 
lated by moving the carbon point nearer or farther from the 
work, depending upon the heat desired. The short arc is the 
hottest and also consumes the greatest current. The carbons 
are generally clamped in the holders about four to six inches 
from the arc end in order to keep the resistance of the circuit 
as low as possible. 

The following precautions should be taken. Never expose 


‘ 
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any parts of the body to the arc. Always wear a helmet fitted 
with a mask and some form of colored glass (a combination 
of ruby and green glass is good) through which the process 
can be observed without injury to the eyes. Heavy gloves 
should be worn to protect the hands from the arc and flying 
sparks, and a heavy apron to protect the clothing. 


my) 
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‘No, 346.—Fig. 2. 


The metal to be cut should always be connected to the posi- 
tive side of the line, as about three-quarters of the heat is 
liberated at the positive end of the arc. It is also very diffi- 
cult to maintain an arc of appreciable length when the metal 
is made the negative side, probably because the metal does not 
become as hot and consequently there is not so much vapor 
formed to support the arc. 

In cutting, provision should be made to allow the molten 
metal to flow away from the work. If the arc can be worked 
horizontally underneath the metal this will allow the molten 
metal to flow out of its own accord. In starting to cut, hold 
the arc stationary until a hole is melted in one place, then 
draw the arc along gradually in the direction it is desired to 
cut the metal—A. B., Cleveland, O. 





No. 347.—WIRING For PoLyPHASE Motors.—(1) There are to 
be 15 to 20 five-horsepower motors (each 440 volts, three 
phase) in a manufacturing department supplied from one 
feeder in conduit. All of these motors are in a space 35 by 24 
feet. It is difficult to find space to locate fuse cabinets di- 
rectly at the point where the branch circuit for each motor 
is tapped onto the feeder. Would the Code permit locat- 
ing the motor fuses near to the motors and the use of one 
or two steel cabinets for terminal boxes where all the branch 
circuits may be tapped onto the feeder? (2) Where sev- 
eral large motors from 20 to 75 horsepower are supplied 
from one feeder, can the starting fuses be located near the 
motor instead of where the branch circuit taps on?—R. B., 
Jackson, Mich. 

(1) According to Rule 23b of the National Electrical 
Code, fuses must be placed at every point where change is 
made in the size of wire (unless the cutout in the larger 
wire will protect the smaller). It is therefore evident that, 
unless special permission is obtained from the inspection 
department having jurisdiction, the scheme of one or two 
terminal boxes would not be approved. One way would 
be to feed the motor branch circuits from two distribution 
cabinets containing the proper fuses for each motor cir- 
cuit. Conduit could be installed from these cabinets di- 
rectly to starting devices of the motors. By properly locat- 
ing two centers of distribution the branch wiring would be 
reduced to a minimum and, as the size of the room is small, 
Rule 8c would be complied with. The writer has worked 
on one large installation where the feeders were run ex- 
posed and branch wires were tapped directly onto the feed- 
ers and fused only near the starting devices of the motors; 
motors were located an average distance of 30 feet from the 
feeder. But as this particular installation did not come un- 
der the jurisdiction of any inspection authorities, it is 
doubtful whether it would be approved elsewhere. 

(2) Starting fuses could be mounted near the motor, 
providing they were installed in an approved manner, but 
that would require two sets of fuses instead of one, as the 
change of size of wire at the feeder would require a fuse 
also. (Rule 23b).—J. H. L., North Cambridge, Mass. 
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Telephone Exchanges.” By J. E. 
Kingsbury. London: Longmans, Green & Company. Cloth, 
558 pages (534x8% inches), illustrated. Supplied by Elec- 
trical Review Publishing Company, Inc. for $4.00. 


“The 


Telephone and 


While not claiming to be a comprehensive history of the 
subject, this volume traces the development of the telephone 
and accessories from the early beginning down to the mod- 
ern exchange The author shows great familiarity 
with his subject, outside of automatic telephony, which re- 
ceives scant consideration. He has evidently given much study 
to historical research, and has presented his material in very 
readable style. His sources of information have been wide, 
as is illustrated by the fact that he has had access to the un- 
published reports of conferences of experts of the Western 
Electric Company, to whom so much of the development of 
telephone engineering is due. There is a chapter on long-dis- 
tance telephony, which recites the various steps leading up to 
transcontinental telephony in 1915, and the Pupin loading coil 
is described, but curiously enough no mention is made of other 
methods of loading, and only the briefest reference to the 
modern forms of repeaters. An inadequate chapter of 17 pages 
is devoted to “Instruments.” Interesting chapters are added 
on “The Economics of the Telephone” and “The Telephone 
An appendix gives interesting statistics 


system. 


and Governments.” 
of the subject. 

The entire treatment of the subject is from the Bell stand- 
point, and except for work in England, developments outside 
of the Bell organization receive little attention. The names 
of such European workers as Gati are entirely missing, and 
the various forms of transmitter design originating in Europe 
are not mentioned. As a history of the Bell system, however, 
the volume is one of great interest and value, and brings to- 
gether a mass of information which has not heretofore been 
collected in this form. It constitutes a valuable contribution to 
the literature of the subject. 


“Automatic Telephony.” By Arthur Bessey Smith and Wil- 
son Lee Campbell. New York: McGraw-Hill Book Com- 
pany, Incorporated. Cloth, 407 pages (534x9 inches), illus- 
trated. Supplied by the Electrical Review Publishing Com- 
pany, Inc. for $4.00. 

Until the appearance of this volume there has been no com- 
prehensive treatise covering the subject of automatic telephone 
apparatus. The authors of this volume have considered all 
phases of the subject and the book should fill a real need 
among students of this subject. The connection of the authors 
of the Automatic Electric Company has naturally resulted in 
giving greatest attention to the apparatus manufactured by it, 
but considerable space is given to the description of other sys- 
tems and methods, including a chapter on the system of the 
Western Electric Company. The subject is not treated his- 
torically, but present practice is described in relation to each 
of the American and foreign systems in actual use. One chap- 
ter is devoted to long-distance, suburban and rural line equip- 
ment. The final chapter is devoted to development studies. 
The rapid extension of the use of automatic telephone appara- 
tus, especially in foreign countries, has created a world-wide 
interest in the automatic system, and the descriptions of both 
instruments and central-station apparatus here given will meet 
the requirement of a large group of readers. 


. 


“Wireless Telegraphy and Telephony: A Handbook of For- 
mulz, Data and Information.” By W. H. Eccles. London: “The 
Electrician” Printing and Publishing Company, Limited. Three- 
quarters leather, 418 pages (4%4x8% inches), illustrated. Sup- 
plied by Electrical Review Publishing Company, Inc. for $4.50. 

The rapid growth of wireless telegraphy and its introduction 
in all parts of the world has created a need for all of the prac- 
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tical information which can be made available upon this sub- 
ject. Many of the researches and results of investigations in 
this line have appeared in the transactions of engineering 
societies or in the technical journals and there is considerable 
need of a volume like this which presents a classified collection 
of information, data, formule and tables. The subject matter is 
presented in rather condensed form, with extensive use of 
mathematical formule and diagrams. Explanatory matter has 
been introduced where the author considered it necessary, but 
the treatment is usually made as concise as it can be made with- 
out omitting essential matter. The volurhe will be extremely 
useful to engineers and others engaged in the work of radio- 
telegraphy, especially as some of the material is now pub- 
lished for the first time. The book is divided into three sec- 
tions dealing respectively with tables, formule and general in- 
formation. Under the latter heading are included antennas, 
power equipment, transmitting and detecting apparatus, the de- 
sign of high-frequency circuits, and descriptions of the prin- 
cipal systems of wireless telegraphy. A glossary of terms is 
given at the end. The principles and methods of wireless 
telephony are described in a chapter of 18 pages, which takes 
up the different systems which have been proposed and dis- 
cusses their requirements. The 1915 experiments between 
Washington and San Francisco are mentioned, but no details 
given. The omission of the date of publication is a fault which 
is to be attributed, no doubt, to the publishers rather than to 
the author, who has done his work well. 


“Practical Electric Wiring.” By. John M. Sharp. New York: 
D. Appleton & Company. Cloth, 256 pages (414x634 inches), 
151 illustrations. Supplied by Electrical Review Publishing 
Company, Inc. for $1.00. 

This excellent little book gives practical instructions for carry- 
ing out the simpler kinds of electrical installation work. The 
author is an instructor inthe Bliss Electrical School, and shows 
his familiarity with presenting the subject to students. The 
different methods of installing wiring are described in detail 
and illustrated. Armored cable does not seem to be given 
as much attention as it deserves. There is a chapter on wir- 
ing for motors, one on wiring for bells and annunciators and 
a third on wiring for telephones. A desirable feature of the 
book is the addition at the end of most of the chapters of a 
series of questions, which serve to test the reader’s under- 
standing of the subject. An appendix gives useful tables of 
various kinds. While this book does not take up all of the 
special problems which would be met by the experienced jour- 
neyman, it gives a very good introduction to the subject of 
wiring for the beginner in this work. 


“Electrical Measurements in Direct and Alternating Cur- 
rent.” By W. H. Timbie. New York: John Wiley & Sons, 
Incorporated. Paper, 8x10% inches, illustrated. Supplied by 
Electrical Review Publishing Company, Inc. for $0.85. 


These papers constitute a loose-leaf laboratory manual, 
comprising 39 exercises in direct currents and 11 exercises 
in alternating currents, with others in preparation. A sheet 
of general instructions for laboratory work is included. The 
exercises are nttmbered in groups, and each is complete on 
one sheet, there being no numbering of pages. The sub- 
jects appear to be chosen for their practical significance and 
value, and many of the stock experiments of the physical 
laboratory are omitted. The course appears to be designed 
for students in vocational and industrial schools, such as 
the Wentworth Institute, of Boston, with which the author 
is connected. The experiments are not all quantitative, as 
the title might imply, but include the plotting of magnetic 
fields, etc. The experiments are well chosen to cover, in a 
minimum of time, a considerable range of practical applica- 
tions of electricity. The flexibility of the arrangement of 
loose leaves will commend this course to instructors wish- 
ing to make their own selection of experiments from those 
given, and with this idea in view, it is to be hoped that sub- 
sequent sheets will cover a large range of topics in this 
field. 
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A Weekly Review of the Latest Developments and Current Inform- 
ation Respecting Electrical and Kindred Mechanical Appliances 


New Direct-Current Motors of the Smaller Sizes. 


To meet the increasing demand for direct-current mo- 
tors of the smaller horsepowers for direct connection and 
drive of all kinds of industrial machinery, machine tools 
and the many motor applications requiring a low-power 
compact motor, the C & C Electric & Manufacturing 
Company, Garwood, N. J., has developed a new line of 
motors specially designed for this class of work. 

These new motors, known as the type IB, are of bipolar 
type with interpoles and can be furnished in ratings up to 
10 horsepower, either shunt or compound wound. For a 
general manufacturer’s drives, as machine tools and other 
industrial machinery, the characteristics of the shunt- 
wound motor are the most desirable. It is essentially a 
constant-speed machine having close speed regulation 
from no load to full load, and is recommended for all 
purposes where the torque required for starting and ac- 
celerating does not greatly exceed full-load torque. The 
compound-wound motor is desirable for drives where the 
starting torque is much heavier than the full-load torque. 
This motor starts at a much heavier load than the shunt- 
wound motor and any degree of compounding can be 
furnished to meet conditions. Adjustment of the speed 
is obtained in both cases by either armature or field con- 
trol. 

The materials entering into the manufacture of these 
motors are the best obtainable to permit the closest 
limits of design, giving a compact machine, sturdy both 
electrically and mechanically. The main frame is cast 
integral with supporting feet and the pole pieces are sep- 
arate. The main pole pieces and pole shoes are lam- 
inated and the interpole pieces are separately cast. The 
coils are all form-wound. The pulley-side bearing bracket 
is provided with a wide apron to protect the winding 





~ - fe 
Cc & C Type IB Motor with Universal Base. 





Armature for the Motor. 


from mechanical injury and the bearing is supported by 
four arms with large openings between them, which makes 
a rigid open bracket, permitting free and ample ventila- 
tion. The commutator-side bearing bracket has four arms, 
giving a rigid bracket and free access to the commutator 
and brushes. Both brackets fit in a recess in the main 
frame, insuring perfect and rigid alinement. 

The armatures are of standard design with laminated 
core. An air-agitating fan is placed on the pulley side 
of the shaft, next to the armature winding, to furnish the 
very high degree of ventilation and cooling necessary in 
motors of the smaller compact frame and guarantees 
severe service and heavy overloads. The addition of interior 
commutating poles completes the perfection and the excel- 
lent characteristics of these motors. They are the latest ad- 
dition to the well known old standard C & C motors and 
it is said that they uphold the long-established reputa- 
tion of sturdiness and perfect reliability of the old line. 
In continuous operation for long periods, they run cool 
and without attention. The interpoles insure sparkless 
commutation through the full range of load without 
changing the brush position. 

The new line of motors is furnished in the open type, 
or with perforated or totally inclosing covers for protec- 
tion against dust, metal chips, dampness, etc. For belt 
drive the motors can be furnished with either a universal 
slide-rail base or a belt-tightener idler pulley. 





Main Frame with Field and Commutating Poles. 











Solenoid-Operated and Motor-Operated 
Switches for Controller Work. 


Electrically operated switches for use on control ap- 
paratus present an entirely different problem than do 
similar switches used in central stations and for switch- 
beard work. In the case of the latter switches, operation 
is not very frequent and therefore the parts are not 
greatly subjected to wear. In such a case it is therefore 
possible to use relatively complicated driving mechanism 
with many parts without decreasing the efficiency of the 
apparatus. On the other hand, switches used for motor- 
controller work have to operate very frequently, in some 
cases as often as once every second, and the wear of the 
parts during operation becomes very important. The num- 
ber of the parts of these switches has to be reduced there- 
fore to a minimum and in order to reduce the wear the 
parts have to be made relatively heavy. This increases 
the inertia of the moving membérs and has a tendency 
to reduce the speed of operation. Speed of operation 
is of greatest importance, however, where heavy currents 
are to be handled. The increased inertia of the parts is 
therefore another rea- 
son for the reduction 
in the number there- 
of. 

Direct - current 
switches for low 
voltages have been 
successfully built with 
solenoid operation up 
to the very large ca- 
pacity of 10,000 am- 
peres. The energy 
required by © direct- 
current solenoids is 
relatively small and in 
the case of the 10,000- 
ampere switch, above 
mentioned, the total 
watt consumption 
was only approxi- 
mately 100. There is 
practically no limit 
to the size in which 
direct-current mag- 
nets can be built in 
a substantial manner 
and of a sufficient 
speed for operation 
of switches of large capacity. However, when we 
come to the operation of such switches from alternating- 
current sources of supply, we meet a new problem. 

In direct-current magnets the only energy which has to 
be taken care of is that consumed by the coil of the mag- 
net. In alternating-current magnets, on the other hand, 
there is not only the current consumption of the coil 
proper, but also the energy lost in the shape of hysteresis 
and eddy-current losses in the iron to be taken care of. 
These losses are of much greater magnitude than the 
losses in the coil and, in order to keep them within rea- 
sonable limits, the iron structure of the magnet has to 
be laminated. This naturally weakens the magnet struc- 
ture where very large powers are required. Since the 
larger the magnet, the smaller is the radiating surface 
through which the heat due to the losses can be dissi- 
pated, therefore there soon is reached a practical limit 
beyond which alternating-current magnets cannot be built 
to operate successfully for very severe service. Such mag- 
nets also have a tendency to be noisy, due to the pulsating 
pull of the magnet and the relatively very heavy arma- 
ture which has to be employed to maintain a certain 





Fig. 1.—Clapper-type Magnetic 
Switch. 
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amount of pull. A relatively high current is taken when 
in its open position. Although this current is reduced 
automatically quite materially when the magnet seals, the 
apparatus employed for controlling the current in the 
magnet coil has to take care of the very heavy inrush 
current and is therefore subjected to very great wear. 

For all these reasons, large switches for handling alter- 
nating currents have not been built with alternating-cur- 
rent magnet operation. Alternating currents of large 
power and high voltage are most effectively handled under 
oil and these switches are therefore mostly of the oil- 
immersed type. 

For small currents and low voltages, which can be han- 
died in oil satisfactorily, air-tight switches of the clapper 
type have been developed and have been in successful 
use for several years. Fig. 1 shows one of these switches. 
Small oil-immersed switches for voltages up to 2,200 and 
relatively low currents may also be handled by alternat- 
ing-current magnets, such as are shown in Fig. 2. 

For large switches, however, the alternating-current 
solenoid was not found suitable, due to the disadvantages 
enumerated above, and it was therefore necessary to oper- 





Fig. 2.—Oil Switches Operated by Alternating-Current Magnets. 


ate such switches with a direct-current magnet taking 
power from a direct-current, source of supply. Such a 
switch is shown in Fig. 3, having a capacity of 500 am- 
peres at 6,600 volts. 

In many installations where such alternating-current 
switches are to be employed for controller work no direct- 
current source of supply is available and it is therefore 
necessary in all such cases to install a motor-generator 
set, which is expensive and adds another link to the in- 
stallation liable to break down. The motor-generator set 
also requires some attendance, which adds to the oper- 
ating cost of the installation. The motor-generator set, 
or even an independent direct-current source of supply, 
makes the installation somewhat less reliable because the 
alternating-current circuit controlled from the switch can 
not be operated if the direct current should fail. For 
these reasons it seems desirable that the alternating-cur- 
rent switch of large capatity should be operated directly 
or through a stationary transformer from the alternating- 
current source of supply. This is made possible by the 
use of motor-operated switches recently developed by the 
Cutler-Hammer Manufacturing Company, Milwaukee, Wis. 
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the motor armature by means of a lever and crank to the 
operating mechanism of the switch and to have the motor 
energized during the entire time during which the switch 
is to be closed, so that the switch operates on “no volt- 
age.” Formerly switches with motor operation were de- 
veloped where the motor circuit was cut out after the 
switch was closed and a separate tripping mechanism was 
installed. Such switches, while admirably adapted for cen- 
tral-station work, are not suitable for controller work on 
account of the great complication which brings with it 
all the disadvantages enumerated above. Such switches 
would also be entirely too sluggish in operation for rapid 
controller work. 

To operate the switch directly from the motor armature 
y means of a crank would require a motor of very large 
roportions, due to the large torque required. Further- 
more, such a motor would consume considerable energy, 
and in view of the fact that the motor armature stands 

| during the entire time during which the switch is 





Fig. 3.—Large Alternating-Current Switch Op- 
erated by Direct-Current Magnets. 


closed, with the exception of the short interval required 
for closing, it would be difficult for the motor to dissipate 
the energy which is developed therein, .The, simplest type 
of motor, however, can be used for such an installation, 
namely, a squirrel-cage motor, which requires nothing but 
a line connection. 

In order to reduce the size of the motor, it is of course 
possible to gear the armature to the operating mechanism 
in such a manner that the armature makes several revolu- 
tions for the closing of the switch. This reduces greatly 
the size of the motor and obviates the difficulties stated 
above. There is, however, one difficulty to overcome. 
The armature after having made several revolutions attains 
quite a momentum and when the switch is closed it has 
to come to a sudden stop. With no provision against this 
there would be produced a considerable strain on the 
motor shaft and the gearing which would lead; after a 
relatively short time to destruction of the apparatus. The 
inertia of the armature must be gradually absorbed out- 
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The principle of the motor-operated switch is to connect 





Fig. 4.—Motor-Operated Alternating-Current Oil Switch Group. 
















side of the positive stop on the switch without cutting 
off the power supply from the motor. Similarly, when 
the motor is cut off the line the armature revolves back- 
wards and it is necessary for the operating mechanism to 
accelerate the entire armature. This consumes consider- 
able time and when the switch reaches its open position 
the armature, if coupled tightly with the operating mech- 
anism, produces another shock on the mechanism and gear- 
ing when stopped. 

The new Cutler-Hammer switches obviate these troubles. 
The armature is connected with the operating mechanism 
by means of a pinion and gear sector but, instead of being 
keyed directly on the shaft of the motor, the pinion is 
connected with a slip clutch, which is set for a maximum 
torque slightly in excess to the torque developed by the 
motor at standstill. When the motor is first energized, 
the armature is accelerated and in moving it drives the 
operating mechanism through the slip clutch, closing the 





























switch. When the switch parts reach their ultimate limit, 
the operating mechanism is stopped in a suitable man- 
ner, while the motor armature continues to revolve, caus- 
ing slippage of the clutch, which absorbs gradually the 
inertia stored up in the armature, until the latter comes to 
a standstill and keeps the switch closed. When the-cir- 
cuit to the motor is opened, the switch members, which 
are under tension, accelerate the armature backwards and 
when the maximum opening of the switch is reached the 
switch members are stopped in a suitable manner and the 
armature is free to rotate through the slip clutch. The 
latter therefore prevents overstraining of the operating 
members of the switch. 

The motor is designed so that it develops maximum 
torque at standstill, resulting therefore in the smallest 
possible motor for the work in question. The motor arma- 
ture is built as light as possible, so as to reduce the 
inertia effect and permit of rapid acceleration in either 
direction so as to produce a rapid closure and. opening of 














1174 


the switch. The armature shaft is supported on ball bear- 
ings which require practically no lubrication or attention 
and all other parts are so rugged that they will stand 
up under service indefinitely. Particular attention is called 
to the slip clutch, which is built in a very substantial 


manner, having an asbestos-lining friction face. 


Switches of the type described above may be built in 
any capacity and they have already been built for handling, 
in a three-pole type, currents of 1,000 amperes per phase, 


see Fig. 4. Two of such switches may be combined for 
reversing the primary of the motor circuit which is to be 
controlled and in this case they are mechanically inter- 
locked in such a manner that one switch can only close 
after the other switch is fully opened. 

The contact parts of these switches consist of copper- 
leaf brushes, which are protected by solid metal-block 
auxiliaries and the contacts are arranged so that they 
separate in a horizontal plane, producing a horizontal arc. 
This is easily extinguished by the oil, which being heated 
by the are has a tendency to blow upwards or at right 
angles to the arc; thus the quickest possible elongation 
is obtained. The copper-leaf brushes have the 
advantage that each leaf forms a probable line contact, 
making it impossible for an oil film to produce a high 
resistance between,the contact plate and the copper-leaf 
brush. 

On the other hand, the heavy metal-block auxiliary 
contacts have a great cooling effect on the arc, causing 
it to be rapidly extinguished, and in order to prevent an 
high resistance between the 


of the arc 


oil film from producing a 
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auxiliaries, which would cause sparking of the main brushes, 
the two contact blocks engaging with each other are 
slotted diagonally the slots on the two blocks crossing at 
right angles so as to permit the pressure exerted on the 
blocks to remove the oil film as rapidly and efficiently as 
possible. 

The contacts are inclosed in an oil tank which is easily 
removable and which is supported from the cast-iron 
structure that also supports the motor and other operating 
gear. The leads are brought out through the top of the 
supporting case in a manner. for affording easy wiring. 


Noteworthy Church-Lighting Installation at 
Dedham, Mass. 


A remarkable church-lighting installation has been com- 
pleted in St. Mary’s Church, Dedham, Mass., by Edwin C 
Lewis., Inc., Boston. The fixtures consist of 14 prismatic ¢lass 
chandeliers in the main church,.and one similar fixture in the 
vestry. Each is made up of glass units connected by metal 
fastenings. The extreme length of each fixture is about 45 
feet, and it terminates in a ball 3 feet in diameter. Within the 
ball is a 200-watt nitrogen-filled tungsten incandescent 
lamp, and around the circumference are ranged eight 25- 
watt tungsten candle lamps. 

The fixture supporting the vestibule lamp is of handsome 
bronze and was imported from France. Around the altar are 
six large brackets supporting lamps similar to those in the 
nave, and the basement is lighted by Brascolites manufac- 
tured by the Luminous Unit Company, St. Louis, Mo. 








View in Press Room of The Cook Pottery Company’s Factory. 
Practically all the porcelain used in the electrical industry requires great care in its manufacture to insure the electrical 


and mechanical properties required. 


Every detail in the process, 
the shipment of the finished product, requires continual supervision and frequent close inspection. ‘ 
policy has: given The Cook Pottery Company, of Trenton, N. J., its reputation for turning out goods on a strict qualit 
It prides itself on producing porcelain of a clear white color and of extreme accuracy. 


from the selection and mixing of the raw materials to 
Following out — = 
sis. 


The secret of this latter quality lies 


largely in the careful’ work done in the press room, a view of which is shown above; the photograph was taken just as the 


men were about to start their day’s work. 
of porcelain. 


very small, weighing 25 ounces to the 1,000 pieces, to the very large pieces; weighing over 6% tons per 1,000. 


The company is now operating 69 presses with a daily output of 225,000 pieces 
There is being turned out at this factory dry-process work of every description and in sizes ranging from the 


In the fore- 


ground can be seen an inspector gauging and closely examining a large piece of work that had been pressed up on the 


preceding day. 
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Palmer Electric & Manufacturing Company, announces 
the removal on June 15 of its main office and factory from 16 
Franklin Street to its new location at 60 K Street, Boston, 
Mass. The company has obtained a large increase in floor 
space by the change. 

Wirt Company, Germantown, Pa., manufacturers of Dim- 
a-lites and other electric appliances, announces that the Ben- 
jamin Electric Manufacturing Company, 590 Howard Street, 
San Francisco, Cal., is now acting as its sales representative 
on the Pacific Coast. 

The Spencer Sign & Service Company has been organ- 
ized at Stevens Point, Wis., by V. S. Prais and S. E. Swan- 
cutt, of that city. The company will manufacture electric 
signs made of punched metal, the openings to be star-shaped. 
The signs will be composed of changeable letters. 

Roller-Smith Company, makers of electrical instruments 
and circuit-breakers, 233 Broadway, New York City, announces 
that the Electrical Material Company, 589 Howard Street, San 
Francisco, Cal., will handle its products in the state of Nevada 
and in parts of the neighboring states of California, Oregon 
and Idaho. 

The Chain Belt Company, Milwaukee, Wis., has just dis- 
tributed its folder No. 64 which gives complete data on its 
traveling water screens. The water screens are designed 
primarily to remove refuse and foreign material from water 
before it enters power plants, steel mills or any other in- 
dustrial plant requiring large quantities of clean water. 


The United Battery Corporation, New York, N. Y., an- 
nounces that owing to its rapidly increasing business it has 
become necessary to move the general offices from the fac- 
tory to larger quarters in«the Woolworth Building. In 
addition to the space thus made available at the factory, the 
company has secured more space and is enlarging its manu- 
facturing facilities. 

The Century Electric Company, St. Louis, Mo., is dis- 
tributing a new folder illustrating various applications of 
its small motors. Among the applications shown are a 
motor-driven ventilating fan, organ pump, garage com- 
pressor, dough mixer, sign flasher, etc. The company’s line 
includes motors. from’ 0.1 to 30 horsepower in size and its 
slogan is that standard motors are kept in stock at 33 
points in the United States and Canada. 


The Bureau of Electric Sign Engineering of Milwaukee, 
Wis., has filed articles of incorporation with a capital stock 
of $10,000 and proposes to furnish electric sign data to cen- 
tral stations, electrical contractors and electric sign men; 
also to manufacture parts of and complete electric signs 
and electrical advertising specialties. The officers are: J. 
B. Lindl, president; Joseph Lindl, vice-president; W. G. 
Garrett, secretary, and W. O. Meilhan, treasurer. 


Westinghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa., has issued an attractive booklet entitled 
“Something in It for You,’ in order to assist its agents 
and dealers in marketing the Westinghouse electric range. 
The booklet describes in a brief manner the advantages 
of this type of range together with a number of illustra- 
tions, and in addition outlines several methods of selling 
them, and gives some suggestions covering newspaper ad- 
vertising, window trims, demonstrations, etc. The book- 
let is being distributed to central stations and dealers. The 
company has also issued catalog 1-A, entitled “Westinghouse 
Lightning Arresters,” which covers the subject of lightning 
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arresters and the various types designed for particular classes 
of service. A discussion of lightning and its effects is 
given, followed by discussion of the application of arresters 
for protection of various classes of apparatus. Following this 
is given a general description, accompanied by illustrations of 
the different types of lightning arresters and accessories manu- 
factured by the company. Copies of the catalog will be sent to 
those making request. 


Hart & Hegeman Manufacturing Company has moved 
its Chicago offices from the second floor of the Electrical Build- 
ing, 619 West Jackson Boulevard, to the ground floor of the 
same building. The constantly increasing demand in the West 
for this company’s product made the change necessary. In 
the new location the company obtains much better office facili- 
ties and unexcelled shipping facilities for “H. & H.” and Paiste 
specialties, the Hart & Hegeman Manufacturing Company 
being sole selling agent for the H. T. Paiste Company. Haynes 
Everest, who is so widely and favorably known among the 
electrical fraternity, is in charge of the Chicago office of the 
company. 

Electrical Publications Syndicate, Inc., New York, N. Y.— 
A syndicate house organ for central stations known as the 
Electralogue, in which each company maintains its individ- 
uality to such an extent that it may be said to be issuing 
its own house organ, is the product of the Electrical Pub- 
lications Syndicate, Inc., of New York. The Electralogue 
aggregates, with cover, 40 pages. Twenty-four of these 
are devoted to syndicated reading matter consisting of ar- 
ticles gathered from every field of the electrical industry 
and presented in a popular and attractive style. The text 
is primarily sales stimulating, and presented with the hu- 
man interest element emphasized. Bound in with these 
pages are four pages devoted exclusively to reading mat- 
ter of the subscribing company. Here the central station 
can conduct its own selling campaigns as it sees fit, or it 
can tell in detail the news of the local field. Added to this, 
a separate cover and an inside cover page advertisement 
is reserved to the subscribing company, completing the in- 
dividual features of the magazine. The remaining ten 
pages are devoted to advertising of a general electrical nature. 


Canadian Electric Companies Merge.—A consolidation by 
which the Civic Investment & Industrial Company takes 
over the Montreal Light, Heat & Power Company has been 
ratified, thus effecting the organization of one of the most 
complete electric generating and distributing systems in the 
world. The Civic Investment & Industrial Company will 
have an authorized capital of $75,000,000. Of this amount, 
$65,300,000 will be issued presently to provide for the entire 
capitalization on the basis of exchange of Montreal Power 
and Cedar Rapids companies. The balance of the capital 
will remain in the treasury for future requirements. Under 
the agreement made the Civic Investment & Industrial 
Company will operate the Montreal Light, Heat & Power 
Company and the Cedar Rapids Manufacturing & Power 
Company, during the period of 98 years, and also guarantees 
all fixed charges, operating expenses, maintenance, etc., of 
both companies, and eight-per-cent annual dividends on the 
stock of the Montreal Light, Heat & Power Company and 
three-per-cent annual dividends on the stock of the Cedar 
Rapids Manufacturing & Power Company from August 1, 
1916. It is understood that the-new company will operate 
under the style and name of the Montreal Light, Heat & 
Power Company. 
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The electrical fittings illustrated and described in this department have 
been approved by the Underwriters’ Laboratories, Incorporated, following 
examination and tests conducted under standards of the National Elec- 
trical Code as recommended by the National Fire Protection Association 


AUTO-STARTERS.—F air banks- 
Morse Electrical Manufacturing Com- 
pany, Indianapolis, Ind. 

Oil-immersed switch and transformer 
mounted as a unit in metal case, with 
and without overload and no-voltage 
release coils. Used as a means where- 
by potential impressed upon alternat- 
ing-current motor terminals may be 
made less than full line voltage during 
starting process. In off position trans- 
former and motor windings are discon- 
nected from line. Overload release is 
inoperative during process of starting 
motor, and other circuit-breakers or 
motor circuit. 


fuses are necessary in 
Capacity, 200 horsepower or less, 600 
volts or less, type CC. 

Note.—This manufacturer also fur- 


nishes auto-starters for circuits of volt- 
age higher than 600 volts. These will 
be generally acceptable for use when 
installed in accordance with require- 
ments of inspection departments having 
jurisdiction. 

Listed April 26, 1916. 


ELEVATOR-CONTROL APPLI.- 
ANCE.—Warner Elevator Manufactur- 
ing Company, Cincinnati, O. 

Elevator hatchway limit switch, con- 
sisting of double-pole series contacts 
inclosed in metal case with pivot-hinged 
cover, operated by contact of elevator 
shoe against cover. One switch in- 
stalled at top of hatchway and one at 
bottom, both in main motor circuit. 
“Warner,” 100 amperes, 250 volts. 

Listed May 9, 1916. 


FITTINGS FOR CONDUIT BOX- 
ES, Covers—E. H. Freeman Electric 
Company, Trenton, N. J. 

Porcelain covers for conduit boxes 
for use as rosettes. Catalog Nos. 350 
and 355. 

Listed May 16, 1916. 


GROUND CLAMPS.—West End 
Machinery and Electric Company, 12 
Minot Street, Boston, Mass. 

Ground clamps for use with rigid 
conduit. “Wemeco.” One-inch con- 
duit or less. 

Listed March 31, 1916. 


HEATERS, Electric.—Eberbach & 
Son Company, Inc., Ann Arbor, Mich. 

These electric drying ovens consist of 
a transite asbestos board case provided 
with a door, electric-heating elements, 
switches, a pilot lamp and a thermostat. 
A leneth of heater cord and a plug are 
provided on catalog No. 3031 for con- 
nection to supply circuit. No plug is 
provided with catalog No. 3032. 

3.5 amperes, 110 volts; 1.75 amperes, 
220 volts: alternating or direct current; 
catalog No. 3031. 

9 amperes, 110 volts; 














4.5° amperes, 


220 volts; alternating or direct current; 
catalog No. 3032. 
Listed April 22, 1916. 





INCUBATORS, Electric—Eberbach 


Son Company, Inc., Ann Arbor, 
Mich. 

These surgical incubators consist of 
a transite asbestos board case provided 
with a glass and a transite board door, 
a heating element, a pilot light and a 
thermostat. A portable cord and plug 
is provided for attachment to supply 
circuit. 

1.5 amperes, 110 volts; 0.75 amperes, 
220 volts; alternating or direct current; 
catalog No. 4287. 

2.5 amperes, 110 volts; 1.25 amperes, 
220 volts; alternating or direct current; 
catalog No. 4288. 

4 amperes, 110 volts; 2 amperes, 
220 volts; alternating or direct current; 
catalog No. 4289. 

Listed March 16, 1916. 


LIGHTNING RODS.—Hollow Cable 
Manufacturing Company, Hornell, N.Y. 

Label service. 

Listed April 12, 1916. 


MINIATURE MOTION-PICTURE 
MACHINES.—The DeVry Corpora- 
a 117 North Fifth Avenue, Chicago, 

Portable motion-picture machines of 
miniature type consisting of asbestos- 











Cover for Conduit Box.—E. H. Freeman 
Electric Company. 


lined wood case enclosing projector 


mechanism, film, incandescent lamp 
and driving apparatus. Made in three 
types. 
Hand-operated, 100-watt gas-filled 
lamp, 100-125 volts. “Commercial.” 
Motor-operated, 200-watt gas-filled 


lamp, automatic cutout for film break- 


age 250 watts, 100-125 volts. “Ever-, 
eady.” 
Motor-operated, 200-watt gas-filled 


lamp, automatic cutout for film break- 
age, alarm clock cutout, 250 watts, 100- 
125 volts. “Automatic.” 

Standard only when used with slow- 
burning film supplied by this manufac- 
turer. 

Listed April 10, 1916. 


RECEPTACLES, Weatherproof.— 
~“ & Seymour, Incorporated, Solvay, 





P.& S. 660 watts, 600 volts, conduit- 
box type, catalog Nos. 1176-77. 
Listed April 12, 1916. 





RECTIFIERS.—Chicago Rectifier 
Manufacturing Company, 6819 South 
Chicago Avenue, Chicago, III. 








Mechanical rectifier and panelboard 
consisting of a synchronous motor 
driving a commutator which is designed 
to rectify alternating current at a re- 
duced voltage obtained from an auto- 
transformer forming a part of equip- 
ment. Designed for moving-picture arc 
lamps. Four kilovolt-amperes, 110 
volts, 60 cycles. 

Standard when installed in a fireproof 
compartment separate from the movy- 
ing-picture booth and in accordance 
with requirements of inspection depart- 
ments having jurisdiction. 

Listed April 29, 1916. 





RHEOSTATS.—Fairbanks - Morse 
Electrical Manufacturing Company, In- 
dianapolis, Ind. 

Type CCR. 

Listed April 26, 1916. 





RHEOSTATS. — General 
Company, Schenectady, N. Y. 

Motor-starter panels, types CR-2213- 
16, 2321-26. 

Listed May 16, 1916. 


Electric 





SIGNS, Electric—Federal Electric 
Company, Lake and Desplaines Streets, 
Chicago, IIl. 

Electric signs shown to be in accord- 
ance with requirements of the National 
Board of Fire Underwriters and ex- 
amined at factories and passed by Un- 
derwriters’ Laboratories have labels 
attached. 

Listed April 3, 1916. 





SIGNS, Electric—Kirtland Electric 
Construction Company, 64 Hamilton 
Street, Albany, N. Y. 

Listed April ¥5, 1916. 





SOCKETS, Standard.—Bryant Elec- 
tric Company, Bridgeport, Conn. 

Bryant or Perkins metal shell. Key, 
250 watts, 250 volts, catalog No. 7407. 
660 watts, 250 volts, single-pole, quarter 
turn, catalog No. 4499. 

Listed May 3, 1916. 





SOCKETS, Standard.—Cutler-Ham- 
mer Manufacturing Company, Milwau- 
kee, Wis. 

C-H, 660 watts, 250 volts, brass shell, 
push-button, catalog Nos. 7510, 7512, 
7514, 7520, 7522, 7524, 7530, 7532, 7534; 
keyless, catalog Nos. 7521, 7523, 7525, 
7531, 7533, 7535. Candle sockets, push- 
button, catalog Nos. 7516, 7518, 7526; 
keyless, catalog Nos. 7509, 7517, 7519, 
7527. 

Listed May 1, 1916. 


SWITCHES, Pendant Snap.—Pass 
& Seymour, Incorporated, Solvay, N. Y. 
P. & S. switches with pull-chain me- 
chanism, 3 amperes, 125 volts; 1 am- 
pere, 250 voits, catalog Nos. 3040, 3041. 
Listed April 12, 1916. 
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PERSONAL AND BIOGRAPHICAL : 


MR. GEORGE H. GRAVES, former 
assistant electrical engineer of the Sani- 
tary District of Chicago, has been ap- 
pointed head of the department, follow- 
ing the resignation of Edward B. Ellicott. 


MR. GEORGE N. ROOKER, man- 
ager of the Northern Idaho & Mon- 
tana Power Company, at Sandpoint, 
idaho. has resigned his position with 
‘he company, to take effect July 1. 


MR. W. W. WHITE has been ap- 
pointed superintendent of the municipal 
electric-lighting plant at Bolivar, Tenn., 
succeeding MR. F. M. SMITH, who has 
resigned. 

MR A. B. ELIAS, general superin- 
tendent of the plant of the Southwest- 
ern Telegraph & Telephone Company, 
spoke at the meeting of the Dallas Elec- 
tric Club—Jovian League on June 9 on 
the subject of “Safety First.” 


MR. J. ROBERTS WILSON, former- 
ly sales manager and vice-president of 
the Crocker-Wheeler Company of Am- 
pere, N. J., has become associated with 
the Davison Chemical Corporation of 
Baltimore, Md., as manager of the com- 
pany’s office at 120 Broadway, New York. 


MR. W. P. NASER has been appoint- 
d by the Trumbull Electric Manufactur- 
ing Company, of Plainville, Conn., as 
manager of its branch office in Chicago, 
lll, succeeeding MR. J. S. JACOBSON, 
who has resigned, as announced in the 
issue of June 10. Mr. Naser formerly 
was manager of the company’s branch 
office in San Francisco, Cal. 

MR. W. B. WHITEHORN, purchasing 
agent and assistant to the president of the 
Omaha Electric Light & Power Company 
of Omaha, Neb., has resigned to become 
secretary and manager of the National 
Oil & Paint Company. Mr. Whitehorn 
has been with the Omaha company about 
seventeen years. He will be succeeded 
as purchasing agent by B. P. Egan, for- 
merly of Nebraska City. 

MR. ROY HUSSELMAN, an elec- 
trical engineer. representing F. W. Bal- 
lard of Cleveland, Ohio, has been re- 
tained by the board of water commis- 
sioners of Dunkirk, N. Y., to make a sur- 
vey of the local electrical situation with 
the object of recommending whether or 
not it would be advisable for the city of 
Dunkirk to install new generating ma- 
chinery in the municipal power plant or 
to buy power from the Niagara &-Erie 
Power Company. 

MR. PAUL F. GODLEY presented a 
paper on “Applications of the Audion,” 
at a meeting of the Radio Club of Amer- 
ica held recently at Columbia Univer- 
sity, New York City, in which were dis- 
cussed important considerations in de- 
sign, construction and operation of ap- 
paratus used with the audion as a de- 
tector for short or long wave reception, 
as an amplifier, and as a generator of 
high-frequency oscillations to be used 
both in the reception of undamped waves, 
and as a source of power for radioteleg- 
raphic and radiotelephonic transmission. 
Complete diagrams, data and specifica- 
tions were given. 


MR. A. L. MARTIN, formerly manager 


of the Dallas (Ore.) division of the 
Oregon Power Company, has been ap- 
pointed superintendent of the Coos Bay 
(Marshfield) division of the company, 
succeeding MR. R. M. JENNINGS, who 
has resigned. MR. R. U. STEELQUIST, 
formerly manager of the Oregon Power 
Company at Corvallis, Ore., has been ap- 
pointed superintendent of the Dallas 
division, succeeding MR. MARTIN. MR. 
F. M. HILDRETH, formerly superin- 
tendent at Junction City, Ore., has been 
appointed superintendent at Corvallis to 
succeed Mr. Steelquist, and MR. RALPH 
JAMES has been appointed superintend- 
ent at Junction City. 

MR. G. D. EARLE, who was elected 
president of the Electrical Dealers and 
Contractors’ Association of Ontario at 
the annual convention on June 6 to 8, 
as noted in our last issue, is a native 
of Peterboro, where he started into elec- 
trical work. For about ten years he was 
employed by the Canadian Pacific Rail- 
road as a traveling electrical man. Five 
years ago he went to Toronto and for 
the past two years he has been carrying 
on a large contracting business, with 
offices at 72 Nelson Street. Mr. Earle 
organized the convention and for this 
work was elected president. 


MR. D. S. MILLER, who has been ap- 
pointed manager of power and lines for 
the properties of the Reading (Pa.) 
Transit & Light Company and affiliated 
companies, was formerly supervisor of 
power and lines of the electric properties 
controlled by the New York, New Haven 
& Hartford Railroad Company, embrac- 
ing electric railways in Connecticut, 
Massachusetts, Rhode Island and part of 
New York State. Mr. Miller was with the 
New York, New Haven & Hartford Rail- 
road Company about nine and one-half 
years. He was. graduated from the 
Pennsylvania State College in 1900, and 
served with the General Electric Com- 
pany for one year in its testing depart- 
ment and on outside construction work; 
with the Sprague Electric Company, New 
York, one and one-half years as erecting 
engineer, and with the Boston (Mass.) 
Elevated Railway Company about three 
years as assistant electrical and mechan- 
ical engineer. 


OBITUARY. 


MRS. JOSEPH ARNOLD, mother of 
MR. BION J. ARNOLD, consulting en- 
gineer, Chicago, IIl., died June 14. She 
is survived by one daughter. and seven 
sons. 


MR. EDWARD N. FOBES, president 
of the Fobes Supply Company, electrical 
supplies, Seattle, Wash., and Portland, 
Ore., was killed at Kent, Cal., June 5 in 
an automobile accident. Mr. Fobes was 
52 years of age and had lived in Seattle 
18 years. 


MR. GEORGE GILMOUR, a trustee 
and member of the Executive Committee 
of the Museum of Safety and head of the 
inspection department of the Travelers’ 
Insurance Company, died June 15, at his 
home, 107 Stratford Road, Brooklyn, 
N. Y., in his fifty-second year. He was 
an authority on accident prevention and 


industrial safety, and in 1910 was sent to 
investigate conditions in Great Britain, 
France, Holland, Belgium, Germany, 
Switzerland, and Sweden as a member of 
the Commission of the stateof New York 
on Employers’ Liability, Unemployment, 
and the Causes and Prevention of Indus- 
trial Accidents. His reports had much 
to do with the enactment of the present 
laws on those subjects. 


DR. SILVANUS P. THOMPSON, 
noted electrical engineer and physicist 
and a former president of the Institu- 
tion of Electrical. Engineers, died in 
London, England, June 13. He was 
most widely known for his work in the 
development of dynamo-electric ma- 
chines. Dr. Thompson was born in 
York, June 19, 1851, and was educated 
at the Botham School there, Royal 
School of Mines, Heidelberg, and 
other institutions. In 1875 he was 
graduated as Bachelor of Science from 
the University of London, and three 
years later took the degree of Doctor 
of Science, experimental physics being 
his special subject. In 1876, Dr. 
Thompson was appointed professor of 
experimental physics in the Bristol 
University College and continued in 
that capacity until 1895. Ten years be- 
fore the latter date he was elected prin- 
cipal and professor of physics in the 
City and Guilds of London Technical 
College at Finsbury. He was made an 
LL. D. at Birmingham and an honorary 
M.D. at Koenigsburg. He was a Fel- 
low of the Royal Society, of the Royal 
Astronomical Society, a member of the 
Royal Institution of Great Britain, the 
Royal Academy of Sciences of Stock- 
holm, the American Philosophical So- 
ciety, and senator and examiner of 
London University, in the organization 
of which he took a prominent part. 
Dr. Thompson was an honorary mem- 
ber of the American Institute of Elec- 
trical Engineers, a past president of 
the Junior Engineering Society, the 
Roentgen Society, the Physical Society, 
the Optical Society, the Southeastern 
Union of Scientific Societies, Section 
G of the British Association, the Illumi- 
nating Engineering Society and was 
honorary vice-president of the Elec- 
trical Exhibitian at Frankfort in 1891 
and British delegate to the Electrical 
Congress in Chicago in 1893. He was 
a member of the Athenaeum Club and 
was the founder of the Gilbert Club, 
being one of its honorary secretaries. 
Dr. Thompson’s writings included biog- 
raphies of Michael Faraday and Lord 
Kelvin, in addition to many technical 
works on dynamo-electric machinery, 
the electromagnet and optical subjects. 
His first book published in 1883, “Ele- 
mentary Lessons in Electricity and 
Magnetism,” reached a circulation of 
more than 40,000 copies. In 1886 he 
began the publication of his treatise on 
“Dynamo-Electric Machinery,” which is 
in its eighth edition. The wide range 
of subjects covered by Dr. Thompson 
in his writings won for him several 
awards from scientific bodies. as also 
have many of his discoveries, Dr. 
Thompson was a man of very agree- 
able personality. 
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Weekly Record of Construction Activities 


EASTERN STATES. 


PORTLAND, ME.—The Public Utilities 
Commission has been petitioned by the 
Cumberland County Power & Light Com- 
pany for permission to issue and sell 
$350,000 in bonds. 

HOLLIS, N. H.—The Hollis Electric Light 
Company has applied to the Secretary of 
State for incorporation, with a capital stock 
of $5,000. 

LOWELL, MASS.—The Lowell Electric 
Light Corporation is constructing a three- 
phase, 2,000-kilovolt-ampere, 11,000-volt 
power line trom its station to North 
Chelmsford, about five miles, 2.5 miles be- 
ing underground conduit. This will pro- 
vide additional power service to an in- 
dustrial community that is rapidly grow- 
ing, a number of the factories being de- 
voted to iron and steel products. 


MARLBORO, MASS.—The Boston & 
Western Street Railway is projected to be 
built between here and Waltham, about 15 
miles, making a direct route from Eoston. 
A committee of the Board of Trade of this 
city is co-operating with a committee of 
Waltham citizens to secure the building of 
the road. 

SPRINGFIELD, 


MASS.—Contracts for 


the new power plant of the United Elec- 
tric Light Company, which will be built 
at the foot of Bliss Street, have been 


awarded, the general contract being let to 
the A. E. Stephens Company, of this city. 
It is estimated that the entire work will 
cost $750,000. 

HARTFORD, CONN.—The Hartford 
(Conn.) Electric Light Company's directors 
have voted to recommend to stockholders an 
increase of $900,000 in capital stock, making 
a total of $4,500,000. The 9,000 shares would 
be offered to stockholders of record at par 
value. The recommendation will be acted 
upon June 27. 

THOMPSONVILLE, CONN.—An _im- 
proved lighting system consisting of 24 
iron posts, each supporting three large in- 
eandescent units, is being considered, a 
special committee having recommended 
such a system, to cost about $2,800. 

EAST SYRACUSE, N. Y.—A modern 
electric-lighting system will be established 
here about September 1, work on the new 
system to begin in a few days. The 
Syracuse Lighting Company will install the 
system. 

LANCASTER, N. Y.—The Depew and 
Lancaster Light, Power & Conduit Com- 
pany, has applied for a franchise to estab- 
lish an electric-lighting system in Elma, 
N. Y. It is proposed to give electric serv- 
ice in the towns of Springbrook, Elma 
Center, East Elma, Blossom and Jami- 
son Road. The company has filed a peti- 
tion with the Public Service Commission 
for authority to issue $72,000 of its five- 
per-cent 40-year gold bonds under an ex- 
isting mortgage of $1,000,000. 


PULASKI, N. Y¥.—The Pulaski Electric 
Light Company, of which J. H. Costello 
is superintendent, is considering plans for 
the installation of street-lighting systems 
in Lacona and Sandy Creek, N. Y. 

WAVERLY. N. Y.—The Board of Trus- 
tees and F. S. Nicholson, manager of the 
Sayre Electric Company, are considering 
plans for extensions to the local electric- 
lighting system. 

MADISON, N. J.—Borough Council will in- 
stall a municipal underground conduit sys- 
tem in Lincoln Place and vicinity. 

RIVERDALE, N. J.—Borough officials are 
negotiating with the Butler Common Coun- 
cil for the extension of the Butler munic- 
ipal electric system to Riverdale and 
vicinity. 

TRENTON, N. J.—Final plans have been 
adopted by the City Commission for the in- 
stallation of a new arc-lamp street-lighting 
system on State Street, from Clinton Street 
to State House, on Broad Street, from 
Greenwood Avenue to Battle Monument, and 
south on Warren.Street to Factory Street. 
The Public Service Electric Company will 
make the installation. 

CHESTER, PA.—The Beacon Light Com- 


pany, a subsidiary of the General Electric 
Company, has acquired a large tract of river- 
front property, and plans for the erection of 
a new power plant. 


CONNELLSVILLE, PA.—The recent ap- 
proval by the Public Service Commission 
of the incorporation of a score or more of 
power companies in Fayette, Greene ana 
Washington Counties paves the way for 
the extension of the West Penn Power 
Company’s transmission lines to sections 
of Southwestern Pennsylvania not now be- 
ing served. The tapping of the new terri- 
tory, with its accompanying demand for 
additional power, will probably revive the 
project to build the Cheat River power 
plant, which was abandoned several years 
ago. 

ERIE, PA.—J. B. Brooks and others, of 
this city, are stockholders in the Sugar 
Creek Township Power Company, which 
was recently chartered to supply electrical 
energy for light and power in Sugar Creek 
Township. The company is capitalized at 
$5,000. 

HAZELTON, PA.—The Rosell Silk Mill 
Company will build a large addition to its 
plant. Steam operation will be supplanted 
by electric power; individual motors will 
be installed for all machinery. 


HEGINS, PA.—The Public Service Com- 
mission has approved of the incorporation 
of the Hegins Township Electric Company, 
to install and operate a light and power 
system. 


LANSFORD, PA.—The City Council has 
passed an ordinance granting the Panther 
Valley Electric Light Company, of this 
city, permission to erect high-tension 
transmission lines through this city to the 
company’s new $45,000 substation. 


PHILADELPHIA, PA.—The Hunting 
Park Improvement Association is negoti- 
ating with the City Council for the installa- 
tion of street lights in the York Road bridge 
district. 


POTTSTOWN, PA.—William M. Rutter 
will build an electric lighting plant for local 
service. A site has been selected at the 
former grist mill. 

WEST CHESTER, PA.—The North Cov- 
entry Electric Company has been incor- 
porated with a capital of $5,000 by J. Cc. 
Murtagh, of this city, to operate in North 
Coventry Township. 

KINSTON, N. C.—Extensions and im- 
provements to the municipal electric-light- 
ing plant, costing approximately $40,000, 
have just been completed. The capacity 
of the plant has been quadrupled and con- 
siderable reserve power for manufacturing 
purposes is now available. 


COLUMBIA, 8S. C.—The Carolina Rapid 
Transit Company has been incorporated 
with a capital of $50,000 by J. F. Jacobs, 
W. L. Gray and others. The company 
proposes to construct an electric railway 
through Laurens, Spartanburg and Union 
Counties. 

AUGUSTA, GA.—C. A. Wickersham and 
associates have accepted the conditions of 
the city ordinance regarding the construc- 
tion and operation of a terminal railway 
and have made application for the incor- 
poration of the Savannah River Terminal 
Company with a capital of $100,000. Con- 
siderable electrical construction work will 
be necessary. 

SAVANNAH, GA.—Extemsions to the 
city electric-lighting system are being con- 
sidered by Chief Engineer E. R. Conant. 

PLANT CITY, FLA.—E. V. Capps, rep- 
resenting the Jaudon Engineering Com- 
pany, has made a report on the survey of 
the city for a combined municipal elec- 
tric-lighting and waterworks plant. The 
total cost is estimated at $91,000. 

ST. CLOUD, FLA.—The Central Florida 
Interurban Railway Company has been in- 
corporated by C. E. Carlton, W. S. Alyea 
and others. The company proposes to 
build an electric railway between St. Cloud 
and Tampa by way of Sanford and Dun- 
nellon; also through Volusia County to a 
point on the coast, and through Osceola 
and Brevard Counties. 





NORTH CENTRAL STATES. 


CINCINNATI, O.—The city service de- 
partment is working out an estimate of 
the cost of the proposed boulevard light- 
ing system for the entire downtown bus- 
iness section of the city, the city council 
having ordered this to be done. Indica- 
tions are that the system will be con- 
structed. 


LONDON, O.—The inadequacy of the 
city electric plant to the present needs of 
the city will probably result in improve- 
ments being made to enlarge its capacity 
and extend the distributing system. 


SALEM, O.—The Salem Lighting Com- 
pany, a newly organized concern, has been 
given authority by the Public Utilities 
Commission to issue $150,000 in common 
stock and $150,000 in first-mortgage bonds, 
the proceeds to be applied to the purchase 
of the Salem Electric Light & Power Com- 
pany and the Columbiana Electric Com- 
pany. 

LEROY, ILL.—Plans are being discussed 
here for the erection of a municipal elec- 
tric-lighting plant. 

OTTAWA, ILL.—The Council is consid- 
ering ordinances requiring the placing of 
all electric wires underground in the bus- 
iness district. 

PERRY, ILL.—The Perry Light & Pow- 
er Company has been incorporated with a 
capital of $5,000 by J. I. Vertrees and oth- 
ers to furnish electric service here. 


SPRINGFIELD, ILL.—The city will pur- 
chase a new generating unit to be installed 
at the pumping station. Specifications for 
a 750-kilovolt-ampere unit have been ap- 
proved by the City Council and bids will 
be received June 27. The city budget ordi- 
nance contains an appropriation of $20,000 
for the unit. 

GRAND RAPIDS, MICH.—B. E. Parks 
& Son, engineers of this city, are prepar- 
ing plans for rebuilding the power plant of 
the Eagle-Ottawa Leather Company at 
White Hall. New boilers will be installed at 
this plant. They are also preparing plans for 
increasing the capacity of the same com- 
pany’s pant at Grand Haven. Plans also 
are being prepared for a power plant for 
the Cadillac (Mich.) Machine Company. 

HANCOCK, MICH.—The Common Coun- 
cil has received estimates for the erection 
of a municipal electric-lighting plant and 
has decided to employ an electrical en- 
gineer to draw up plans. The preliminary 
estimate calls for an expenditure of $40,000 
for the system. 

ELKHORN, WIS.—The Wisconsin Gas & 
Electric Company has recently installed 
transmission lines to this city and 24-hour 
service is now being given. The city is 
planning to purchase a 40 and a 75-horse- 
power motor for its pumping plant. 


KINGSTON, WIS.—The Ripon (Wis.) 
Light & Water Company has secured an 
option on the local electric-lighting plant. 
lt is the intention of the company to con- 
nect the two plants and also furnish elec- 
trical energy to the towns of Markesan 
and Dalton. 

FERGUS FALLS, MINN.—The Otter Tail 
Power Company, of this city, is negotiat- 
ing for the purchase of the municipal elec- 
tric-lighting plant at Perham, Minn. The 
company is planning to erect transmission 
lines to Perham and Deer Creek, through 
Underwood, Battle Creek, Clitherall and 
Henning. 

CLINTON, IOWA.—Plans are being con- 
sidered to install ornamental lamps in 
Fifth Avenue during the summer. 

CLINTON, IOWA.—The Albany Light- 
ing aaa has been incorporated with 
a capital of $10,000 by C. E. Peck and 
others. 

DES MOINES, IOWA.—The Southern 
Iowa Eleetric Company, with principal 
offices in Wilmingham, Del., and western 
offices in Omaha, Neb., has filed notices 
of incorporation in this state. The com- 
pany is capitalized at $500,000 and W. B. 
Roberts is secretary. 7 

BONNE TERRE, MO.—The Public Serv- 
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i Commission has under advisement the 
ie one of the local electric-lighting sys- 
tem by the Light & Development Com- 
pany, of St. Louis. If the Commission ap- 
proves of the transfer the company will 
enlarge the plant to supply energy to the 
mining districts in this territory. 

ST. JOSEPH, MO.—The Board of Public 
Works contemplates repairs to the street- 
lighting system. 

ELKHART, KANS.—An issue of $5,000 
in bonds has been sold, the proceeds to be 
used for an electric-lighting system here. 

PLYMOUTH, NEB.—A _ committee has 
been appointed by the Village Board to 
investigate the matter of securing an elec- 
tric-lighting plant for this city. 

SHUEPERT, NEB.—The City Council is 
planning ways and means to secure an 
electric-lighting system here. 

VALENTINE, NEB.—Plans are being 
considered here for improvements to the 
municipal electric-lighting plant and ex- 
tensions of the distribution system. 

HARTFORD, Ss. D.—The Northern 
States Power Company has been granted 
permission by the County Commissioners 

» construct and operate for a period of 
20 years a transmission line between Sioux 


Falls and this city. 


SOUTH CENTRAL STATES. 


GLASGOW, KY.—Basil Richardson, W. 
L. Porter and R. H. Porter have organized 
new telephone company known as the 
Glasgow Telephone Company, with $100,000 
capital and propose to take over the plants 
of the Glasgow Telephone Company and 
the Gainsboro Telephone Company, which 
together operate about 2,200 stations in 

Glasgow and Barren County, Ky. 

HORSE CAVE, KY.—The Horse Cave 
Light & Ice Company has been incorpo- 
rated by J. P. Todd, M. G. Todd and W. C. 
Davis, with $25,000 capital. 

LOUISVILLE, KY.—Improvement of the 
lighting and heating plant of Jefferson 
County, at Louisville, will be limited this 
year to an expenditure of $3,000 in the way 
of repairs, with the probability that a new 
plant will be provided next year. Brinton 
B. Davis, architect, will superintend the 
work, 

NEWPORT, KY.—A number of new 
lamps will be installed and other changes 
will be made by the city in connection 
with a rearrangement of the street-light- 
ing system, designed to give more efficient 
service with the same number of lights 
now in use. Old lamps will be replaced. 

NASHVILLE, TENN.—The City Com- 
mission is considering an ordinance which 
would provide for a bond issue of $1,500,000 
with which to erect a municipal electric 
lighting plant. Commissioners Leo Good- 
man, Ennis M. Douglas and George (¢'. 
Love have made an inspection of the 
municipal plant at Cleveland, 

BIRMINGHAM, ALA.—At an _ election 
held recently the voters authorized the is- 
suance of $500,000 in bonds, the proceeds 
to pay for extensions in the North Birm- 
ingham electric-lighting plant. 
BIRMINGHAM, ALA.—The work on the 
new steam power plant of the Alabama 
Pawer Company, which is to be construct- 
ed on the Warrior River at a cost of $1,- 
500,000, has been commenced. A. R. Gil- 
christ is the engineer in charge of the 
construction of the plant. It is expected 
that the plant will be ready for operation 
in about nine months. 

HOPE, ARK.—The City Council is plan- 
ning a number of extensions and im- 
provements to the street-lighting system. 

SHERMAN, TEX.—An election will be 
held this week to vote on the question of 
issuing $10,000 in bonds for a street-light- 
ing system. 

SNYDER, TEX.—Extensions to the city 
electric-lighting system are being con- 
templated. 

TEXAS CITY, TEX.—Plans and specifi- 
cations for a proposed street-lighting sys- 
— have been presented to the City Com- 
mission. 


WESTERN STATES. 


BAINVILLE, MONT.—Plans are being 
made for the installation of an electric- 
lighting plant here. S. J. Dorothy, of Wil- 
liston, N. D., is interested. 

GLASGOW, MONT.—The Hinsdale Wat- 
er & Light Improvement District has been 
created by the County Commissioners of 
Valley County, and plans for the installa- 
tion of an electric lighting plant and dis- 
tributing system in Hinsdale and unin- 
corporated towns are being prepared. 
Tentative plans announced for the con- 
struction of lighting plant call for poles, 
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DATES AHEAD. 


American Institute of Electrical En- 
gineers. Annual convention, Hollenden 
Hotel, Cleveland, O., June 27-30. Sec- 
retary, F. L. Hutchinson, 33 West Thir- 
ty-ninth Street, New York City. 

Public Utilities Association of West 
Virginia. Annual convention, Parkers- 
burg, W. Va., July 12-14. Secretary, W. 
C. Davisson, Charleston, W. Va. 

Ohio Electric Light Association. An- 
nual convention, Cedar Point, O., July 
18-21. Secretary, D. L. Gaskill, Green- 
ville, O. 

National Electrical Contractors’ As- 
sociation of the United States. Annual 
convention, Hotel McAlpin, New York 
City, July 19-22. Secretary, G. H. Duf- 
field, 41 Martin Building, Utica, N. Y. 

International Association of Municipal 
Electricians. Annual convention, Bal- 
timore, Md., August 22-25. Secretary, 
Cc. R. George, Houston, Tex. 

Pennsylvania Electric Association. 
Annual convention, Eagles Mere, Pa., 
September 5-8. Secretary, H. N. Muller, 
ae Light Company, Pittsburgh, 
a. ' 


Illuminating Engineering Society. An- 
nual convention, Philadelphia, Pa., Sep- 
tember 18-21. Secretary, C. A. Little- 
field, Irving Place and Fifteenth Street, 
New York City. 


Association of Iron and Steel Electri- 
cal Engineers. Annual convention, Chi- 
cago, Ill., September 18-22. Secretary, 
W. Oschmann, Oliver Steel & Foun- 
dry Company, Pittsburgh, Pa. 











lines, transformers, generators, switch- 
boards, engines, etc. A waterworks sys- 
tem is also planned for the town of Hins- 
dale. 

GREAT FALLS, MONT.—The _ City 
Council is planning an “installation of ad- 


ditional street-lighting units. 
LENOX, NT.—It is reported the 
Helena Light & Railway Company of 


Helena plans the extension of its electric- 
lighting lines to Lenox. W. L. Callaghan 
is manager. 

THOMPSON FALLS, MONT.—It is re- 
ported that by September 1, 1916, the Holter 
plant of the Montana Power Company, near 
Thompson Falls, Mont., will be furnishing 
not less than 50,000 horsepower. It is un- 
derstood the third and fourth units are now 
being installed and that each of the six units 
which will comprise the completed plant will 
furnish 6,250 kilowatts. The work is being 
rushed at the plant, and plans for the con- 
struction of a high-power transmission line 
up Cow Creek and over the divide to Sal- 
tese are being prepared. The line to Saltese 
will supply current for operation of trains 
over the line of the Chicago, Milwaukee & 
St. Paul Railway Company. 

PASCO, WASH.—W. S. Bear, local man- 
ager of the Pacific States Telephone & 
Telegraph Company, reports his company 
will immediately begin installing a new 
system in Pasco. Present lines will be 
rebuilt and additional equipment installed 
at a cost of about $25,000. 

SEATTLE ,WASH.—The City Council of 
Seattle recently made a tour of inspec- 
tion of the Hebb power site on White 
River, under the personal direction of P. 
H. Hebb, of Tacoma, owner of the site, who 
has tried unsuccessfully for several years 
to sell this site to the city of Seattle for 
a price approximating $1,000,000. The City 
Council of 1912, after inspectir.g the site, 
decided if same was purchased, it would 
be only after condemnation proceedings 
had been instituted. The Hebb site is 
one of the several sites which J. D. Ross, 
superintendent of lighting, has under con- 

sideration as an adjunct to the present 
municipal lighting plant, which is consid- 
ered inadequate to care for constantly in- 
creasing business. 


SPOKANE, WASH.—City Council has 
been petitioned for the installation of an 
ornamental curb-lighting system on Main 
Avenue, between Division and Monroe 
Streets and Morton McCartney, city en- 
gineer, has been instructed to prepare 
plans and specifications and estimates of 
cost for the proposed improvement. 

TACOMA, WASH.—The construction of 
a 250-horsepower electric-lighting plant on 
Van Trump Creek to serve both Paradise 
Valley and Glacier camps in the Rainier 
National Park will begin shortly. The 
plant will be installed by the Rainier Na- 
tional Park Company of Tacoma, Wash., 
and will cost $8,000. 

TACOMA, WASH.—The application of 
the Puget Sound Traction, Light & Power 
Company for a franchise to construct a 
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power line in Pierce County was heard by 
the Commissioners on June 23 

ASTORIA, ORE.—The construction of a 
$50,000 central heating plant in Astoria is 
planned by C. H. Callender, and others of 
this city. 

ARBUCKLE, CAL.—O. H. Guptill, man- 
ager in this district for the Northern Cal- 
ifornia Power Company, has been signing 
up power users in the vicinity of Dunnigan 
with the intention of extending the com- 
pany’s lines from College City to Dun- 
nigan, a distance of about 10 miles. 

BLYTHE, CAL.—Plans are under way 
for the installation of an _ electric light 
plant here as soon as the town is incor- 
porated. 

CALEXICO, CAL.—It is stated that the 
new power plant of the Holton Power 
Company will be completed within 30 
days. In addition to the new plant near 
Holtville, the company will have its gas 
and electric reserve plants at El Centro 
completely renovated and remodeled, great- 
ly improving its equipment and service in 
the Valley. 

FRESNO, CAL.—Announcement has been 
made by the San Joaquin Light & Power 
Company that extensions in the Fresno 
district that will cost approximately $75,- 
000 will be under way in a short time. It 
is reported that about 65 miles of new 
lines will be put in, divided as follows: 
Fresno, 10.3 miles; Selma, Caruthers and 
Riverdale, 9 miles; Midway, 7.5 miles; 
Coccoran, 3.75 miles; Bakersfield, 5.2 
miles; Madera, 4.8 miles; Dinuba, 2.3 
miles; Merced, 3.6 miles; Livingston, 5 
miles; Los Banos, 6 miles; Santa Maria, 7 
miles. 

LOS ANGELES, CAL.—In answer to 
petitions for better lighting of Monte Vista 
Park, city officials have instructed the pe- 
titioners that it would be necessary to 
form a lighting district in order to secure 
the proposed lights. 

LOS ANGELES, CAL.—The city coun- 
cil has ordered ornamental lights installed 
on Washington Street from Main to Ver- 
mont Streets. m “ 

MARTINEZ, CAL.—The Martinez-Con- 
cord Interurban Railroad has been granted 
a franchise to construct the first unit of 
its electric railway system which will con- 
nect this city with Concord. einen 

MERCED, CAL.—Lighting districts hav 
oan established in three unincorporated 
cities of Merced County by special — 
tions recently; namely, Atwater, Le Grande 
and Dos Palos. lk ities tities 

§ ANSELMO, CAL.—A petition 
m..= owners to install electroliers along 
San Anselmo and Dolinas Avenues has been 
referred to the street committee of the 
trustees. : 

SAN FRANCISCO, CAL.—Bids for supply- 
ing electric energy to the Board were can- 
vassed and the awards made to the Pa- 
cific Gas & Electric Company and the City 
Electric Company for one year on_sched- 
ules A and C and to the City Electric 
Company for three years on schedule B. 

SANTA ANA, CAL.—Agitation, which it 
is thought will sooner or later result in a 
single telephone system in Santa Ana, An- 
aheim, Long Beach, San Bernardino and 
Ventura, has begun. It is understood that 
petitions will soon be circulated in Long 
Beach asking the city commissioners for 
a single system either by merging the two 
companies now in operation, or providing a 
municipal system. 


CANADA. 


PRINCE GEORGE, B. C.—Bids for pow- 
er-plant equipment to be installed in the 
municipal plant at Prince George will be 
received by John A. Turner, city clerk, un- 
til 12 o’clock noon, July 8. Specifications 
and forms of tender may’ be obtained from 
city clerk or from Du Cane, Dutcher \& 
Company, Rogers Building, Vancouver, B. 
C., consulting engineers, who will have 
charge of the installation. 





Foreign Trade Opportunities 


oe 








[Addresses may be obtained from the Bureau 
of Foreign and Domestic Commeree, Washing- 
ton, D. C., or its offices at Boston, New York, 
Atlanta, Chicago, St. Louis, New Orleans, 
Seattle and San Francisco. Write on separate 
sheet for each item and give file number.] 


NO. 21,345. ELECTRICAL APPARATUS, 
ETC.—A firm in Holland wishes to repre- 
sent in Scandinavian countries American 
manufacturers and exporters of electrical 
machinery, electrical novelties, electric fans, 
valves, gauges, general hardware, and nov- 
elties. of all kinds. Reference is furnished. 
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NO. 21,372. ELBCTRIC TRAMWAY.— 
An American consular officer abroad re- 
ports the publication in a foreign trade 
journal of an announcement relative to the 
proposed construction of an electric tram- 
way in Bilbao, Spain, connecting the exist- 
ing system with the Irala-Barri district. 
The minimum rolling stock required to 
commence the operation of the line is one 
motor and one trailer coach for passengers 
and one motor freight car and two trailer 
freight cars. Construction work must be 
commenced within three months and com- 
pleted within 18 months from the date of 
the award of the concession. An option on 
the concession is held by the “Sociedad 
Tranvia Urbano de Bilbao.”” Although the 
bids for this work were to be opened on 
May 19, 1916, and the contract has no 
doubt already been awarded, it will never- 
theless involve the purchase of some ma- 
terials from other countries. The Bureau 
has no further information in regard to 
this opportunity. 


NO. 21,379. ELBCTRICAL APPARATUS, 
ETC.—A firm in Cuba is desirous of rep- 


resenting American manufacturers of elec- 
tric motors, gasoline motors, electric fans, 


boats, and electrical supplies. 
NO. 21,397. SCIENTIFIC APPARATUS, 
ETC.—An American consular officer in 


Spain reports that a firm in his district, 
which deals in scientific apparatus and ma- 
terials of all kinds, is desirous of importing 
small electrical material, incandescent 
lamps, insulators, electromedical apparatus, 
apparatus for electric heating and domestic 
use, electric ventilators and electric mo- 
tors. Correspondence may be in English. 
References are furnished. 





MO 


Proposal 


beau rvnninnitne, 





ELECTRICAL SUPPLIES.—Bids will be 
received at the Bureau of Supplies and Ac- 
counts, United States Navy Department, 
Washington, D. C., for furnishing supplies 
at the following naval stations: Schedule 
9,790, Brooklyn, N. Y., on radio transmit- 
ting sets. Schedule 9,793, Philadelphia, 
Pa., 20 portable ventilating sets. Schedule 


9,796, Norfolk, Va., four turbogenerating 
sets. Schedule 9,798, Mare Island, Cal, 
three 0.5-kilowatt motor-generator sets. 


Bidders desiring to submit proposals should 
make application immediately for schedules 
to the Bureau, or to the Purchasing Office 
nearest to navy yard where delivery is to 
be made. 
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New Incorporations ' 





NEW YORK, N. Y.—Martin Electrical 
Manufacturing Comnene, Capital, $50,000. 
Incorporators: Ralph Martin, 1063 Simp- 
son Street, Bronx, N. Y.; J. J. Murphy and 
Harvey C. Price, ‘of New York* City. 

WHEELING, W. VA.—Saylor Electric & 
Manufacturing Company. Capital, $25,000. 
Incorporators: F. D. Saylor, W. L. Say- 
lor and others. 


ST. LOUIS, MO.—Thomas H. Keffel 
Manufacturing Company. Capital, $100,- 
Manufacture and deal in electrical 
machines and appliances. Incorporators: 
Thomas H. Keffel, C. D. Halley, J. M. 
Smith and others. 
REINBECK, IOWA.—Iowa _ Peerless 
Electric Sign Company. Capital, $125,000. 
Manufacture and operate talking electric 


signs. Incorporators: . Le. Turner, F. 
W. Webb and S. W. DeWolf. 
CLARKSTON, WASH.—Idaho-Washing- 


ton Water, Light & Power Company, of 
Boston, Mass., and Clarkston, Wash, Cap- 


ital, $1,200,000. Incorporators: B.. T. 
Stephenson, L. B. Hardman and PB. C. Ul- 
man. 

DOLGEVILLE, N. Y.—Dolgeville Electric 
Supply Company. Capital, $3,000. Incor- 


porators: C. H. Mosher and others. 

CEDAR POINT, O.—Cedar Point Util- 
ities Company. Capital, $10,000. Incorpo- 
rators: E. B. King, R. K. Ramsey, H. A 
Dunn and others. 

SOUTH BEND, IND.—Kale & Bryan 
Company. Capital, $10,000. Manufacture 
electric signs. Incorporators: E. 
Bryan, Fred Kale and J. F. Devine. 


CLEVELAND, 0O.— Cleveland Power 
Transmission Company. Capital, $10,000. 
Incorporators: B. V. Selby, E. E. Lenarz, 
B. Krueger, H. J. Nord and A. L. 
Winsper. 

NEW YORK, N. Y.—Artistic Lighting 
Fixture Corporation. Capital, $25,000. 
Manufacture electrical fixtures, etc. In- 
corporators: S. H. Shinsky, M. Shuman 


and N. W. Coan. 
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Financial Notes 











W. Halsey & Company have purchased 
$4, N00 000 first-mortgage 5-per-cent bonds of 
the Kansas City Railways Company, due 
1944. An offering syndicate has_ been 
formed and the bonds are being sold at a 
price of 98 and interest. 


Santa Barbara Gas & Electric Company 
has been authorized by the California Rail- 
road Commission to issue $1,000,000 serial 
bonds at not less than 91. The proceeds are 
to be used to retire the company’s outstand- 
ing $824,500 bonds at 105 and the balance 
will go to reimburse the treasury for ex- 
penditures made from income for capital 
account. 


At the annual meeting of the stockholders 
of the Westinghouse Electric & Manufac- 
turing Company, retiring directors were re- 
elected for four years. Guy E. Tripp was 
made chairman of the board. The stock- 
holders confirmed the election of Samuel 
M. Vauclain, vice-president of the Baldwin 
Locomotive Works, who was elected to the 
unexpired term of three years of Charles 
F. Brooker, retired. 


Toronto Electric Light Company has sold 
to William A. Read & Company and Domin- 
ion Securities Company, Ltd., $1,000,000 
first-mortgage three-year five-per-cent gold 
bonds, The issue is for the purpose of re- 
tiring a similar amount of bonds maturing 
July 1. Toronto Electric Light Company 
does a light and power business in city of 
Toronto in competition with the Provincial 
Government’s system. The city of Toronto 
has the option of purchasing the company 
in 1919 at a price to be fixed by arbitra- 
tion, failing agreement as to price between 
the company and the city. The company’s 








gross earnings in 1915 were $1,320,085. 
Dividends. ; 
Term Rate Payable 
American Cities...................... S 15% July 1 
American Gas & Elec., 

*__ ee ee erat: 2.5 % July 1 
American Gas & Elec., com. 

Re ee 2 % July 1 
American Gas & ao pf. Q 1.5 % Aug. 1 
AVR. TK. B Peg Bbcccccctcrecees Q 1.75% July 1 
Asheville Pw. & rt. 1.75% July 1 
Baltimore Elec., pf 1.25% July 1 
Bell Tel. of Canada... 2 % July 15 
Bost. & Worcester El. pf.S $1.50 July 1 
Carolina Pw. & Lt. , pf. Meinsitl Q 1.75% July 1 
Cleveland TT Q 15% July 1 
Columbus Pw., pf................ Q 1.75% Junel5 
Commonwealth Pw., Ry. & 

Bf... Ox -Q 15% Aug. 1 
Commonwealth’ Pw., , Ry. & 

Lt., com. 1 % Aug. 1 
Con. Gas, Elec. ‘Light | & 

a. eee eee 1.75% July 1 
Consumers ,, om Q 15% July 1 
Gas & Elec. Securities, pf.— 14 % July 1 
Gas & El. Securities, com.— 12 % July 1 
2? Gas, Elec. Lt. & 

EES EES 15 % July 1 
National Gas, Elec. Lt. & 

cy = See 1 % July 1 
New York State Rys., pf.Q 1.%% July 1 
New York State Rys.,com.Q 1.25% July 1 
Northern Ontario Lt. =: 

sicsinietileneniitisitiadetitatpainid 3 % July 15 
Northern States Pw.,com.— 1.5 % July 20 
Northwestern Elec.,. am ~Q 15% July 1 
Northwestern Pw., pf.......... $1.50 July 1 
Southern U tilities, a Q 1.75% July 1 
United Gas Improvement. Q2 % July 15 
Western Pw. Corp., pf........ Q 1 % July 15 
Western Union Telegraph.Q 1.25% July 15 
West Penn Trac., pf.,ex.— 3 % Aug. 15 


West Penn Trac., pf., ex.—3 % 


Reports of Earnings. 


FEDERAL LIGHT & TRACTION. 
Federal Light & Traction Company and 
subsidiaries report consolidated earnings for 
apes and the four months ended April 30 as 
ollows: 


Sept. 15 
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1916 1915 
April $203,175 $190,021 
Net after taxes ,089 63,320 
Interest charges —................. 48,723 49/008 
Surplu : 19,366 14,312 
Four months’ gross 861,788 822,103 
Net after taxes 286,947 289 702 
Interest charges..................... 195,396 199,509 
Surplus 1,551 90,195 








BELL TELEPHONE. 


Income account of Bell Telephone Sys- 
tem in United States for April, 1916, anda 
four months compares as follows: 

April: 1916 1915 
Exchange revenue....... $15,479,833 $14,003,337 


Toll revenue.................... 5,669,166 5,188,990 
Miscellaneous revenue 220,456 196,799 
Total operating revenue 21,369,455 19,389,126 
Operating expenses...... 13,962,238 12,741,117 
Net operating revenue 7,407,217 6,648,009 
Net after taxes................ 6,110,539 5,447,237 
Four months: 
Exchange revenue....... 60,874,924 55,291,277 
Toll revenue................... 22,010,920 19,358,031 
Miscellaneous revenue 867,931 747,403 
Totaloperatingrevenue 83,753,775 75,396,711 
Operating expenses ...... 54,685,089 49,868,609 
Net operating revenue 29,068,686 25,528,102 
Net after taxes............. 23,859,030 20,682,256 
Miles wire owned......... 18,757,378 17,716,033 
Bell stations owned...... 6,190,383 5.698.897 
Bell connected stations Hy 215,700 3,105,324 
Total stations.................. ,406,083 8,804,221 





MIDDLE WEST UTILITIBS. 


Middle West Utilities Company 
for the year ended April 30, 
as follows: 


Combined earnings of ee 


reports 
1916, compare 











1915 

Gross earnings.................../ a. 091,149 $7,634,745 
Operating expenses 

taxes and rentals......... ” 5,205, 034 4,877,016 
PQ ye 2,886,115 2,757,728 
Interest paid outside 

SS eee eee 1,339,412 1,307,629 
Amortization .. ae 
Dividends paid “outside 

holders, and their pro- 

portion of earnings........ 206,093 310,428 
Balance accruing to Mid- 

dle West Utilities 

nen 1,315,968 1,139,672 
Income of Middle West 

Utilities Company: 
Interest received and ac- 

crued 503,070 437,123 
Dividends received and 

GOS ccttsntttniticcetstnicmnic 456,480 364,135 
Sundry interest... . 247,629 276,680 
Profit from sale of se- 

ae 139,694 332,030 
Income in book value 

RS 54,000 
Profit from sale of prop- 

erty to subsidiary 

companies ...................... 100,116 33,956 
Securities received for 

services rendered............ SS 
Fees for engineering and 

other services to sub- 

oS or eee 26,796 84,932 
Total income 1,642,686 1,528,855 
Administration expense, 

See 190,704 168,855 
Interest on . collateral 

notes and bonds............. 328,576 215,287 
Interest on loans, etc...... 122,121 163,396 
VC Sse 1,001,286 981,317 
Dividends on preferred 

stock 599,062 598,048 
Discount on —aes ] 

own securities 85,000 80,000 
Balance .................. . $17,234 303,268 
Previous surplus .. . 1,081,132 777,864 





Total surplus.................... 1,398,356 1,081,132 
Middle West Utilities 
property, amortization 
bf undivided surplus of 
subsidiary companies 
BRO POD wicecceccceeerenatip pes 


130,730 78,504 








CLOSING BID_ PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK 


June 1% June 12. 
130% % 
























































American Tel. & Tel. (New York) 3 129% 
Commonwealth Edison (Chicago = 141 141 
Edison Electric Illuminating ( on) .-238 238 
Electric Storage Battery common Philadel hia)...... 65% 64% 
Electric Storage (i preverred (Philadelphia) 65% 64% 
General Electric (New York).. 169 169 
Kings County Electric (New York) 130 130 
Massachusetts Electric common (Boston) .............---.--ceeeeceseeesnecennseeemecensenneeene 6 6 
Massachusetts Electric preferred (Boston) 34% 34 
National Carbon common (Chicago) 170 170 
National Carbon preferred (Chicago).......................... 123 122 
New England Telephone (Boston) 134% 134, 
Philadelphia Electric (Philadelphia) 27% 27% 
Postal Telegraph and Cables common (New York) 81 80% 
Postal Telegraph and Cables preferred (New York) 68% 68 
Western Union (New York) 9414 945% 
Westinghouse common (New York 605% 61% 
Westinghouse preferred (New York) 70 70 
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New Publications 











JOURNALISM.—The addresses made at 
the Fourth Annual Newspaper Institute, 
held at the University of Washington, 
Seattle, in January, 1916, have been pub- 
lished in the University Bulletin for May 
under the general title, “Ethical Aspects 
of Journalism.” 


FOREIGN TRADE.—The official report 
of the Third National Foreign Trade Con- 
vention, which was held in New Orleans in 
January, has been issued. It constitutes a 
bound volume of 530 pages, containing the 
addresses and discussions in full. The sec- 
retary is R. H. Patchin, India House, Han- 
over Square, New York City. 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


OSCILLATING-CURRENT CIRCUITS.— 
An abstract of a thesis on this topic has 
been published by V. Bush at the Massa- 
chusetts Institute of Technology. It is 
an extension of the theory of generalized 
angular velocities with applications to the 
coustes circuit and the artificial transmis- 
sion line. 


MAGNETIC OBSERVATIONS. — The 
United States Coast and Geodetic Survey 
has published the results of observations 
made at the Magnetic Observatory at Sit- 
ka, Alaska, in 1913 and 1914, by Daniel 
L. Hazard. Hourly values of the com- 
ponents of the earth’s field are given, with 
summaries and with reports of earth- 
quakes and magnetic storms. 

BUREAU OF STANDARDS.—Scientific 


papers Nos. 276 and 279 of the Bureau of: 
Standards, Washington, D. C., are entitled 
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respectively ‘‘Protected Thermo-Elements,”’ 
by Arthur W. Gray, and “Distribution of 
Energy in the Visible Spectrum of an 
Acetylene Flame,” by W. W. Coblentz and 
W. B. Emerson. The first describes in 
detail a convenient mounting for protect- 
ing laboratory thermo-elements from dam- 
age by contamination or by mechanical 
strains. The second gives the spectral 
composition of the acetylene flame. 
COMMERCIAL REGISTER.—The twen- 
ty-fourth annual edition of ‘‘Hendricks’ 
Commercial Register’’ has come to hand. 
It is devoted especially to the interests of 
electrical and other engineering industries, 
architects, contractors, etc. It should prove 
useful to both buyers and sellers through 
its lists of producers, dealers, manufactur- 
ers and consumers. It is published by S. 
E. Hendricks Company, Incorporated, 2 
West Thirteenth Street, New York, N. Y. 


Electrical Patents Issued June 13, 1916 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


Electrical Conduit. C. W. Ab- 
to American Conduit Co., 
Pittsburgh, Pa. Structure of joint. 

1,186,541. Time-Recorder. J. W. Bryce, 
assignor to International Time Recording 
Co., Endicott, N. Y. Mechanism for oper- 
ating elapsed-time indicators. 

1,186,542. Dynamoelectric Machine. J. 
W. Burleigh, Rowbarton, Taunton, Eng- 
land. Structure of field with interpoles. 

1,186,561. Electromagnet. C. T. Evans, 
assignor to Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. Single electromagnetic wind- 
ing with several control circuits. 

1,186,563. Automatic Common-Battery 
Telephone Exchange. E. D. Fales, assignor 
to First Trust & Savings Bank, Chicago, 
lll. Arrangement of connector-switch, re- 
lays, etc. 

1,186,568. Spark Plug. F. M. Furber, 
Revere, Mass. Special structure with in- 
sulator secured in casing by frictional grip. 

1,186,574. Rail Bond. T. Haulton, Wilk- 
insburg, Pa. Has improved connection 
with rails. 

1,186,585 and 1,186,586. Electric Switch. 
c. J. Klein, assignor.to Cutler-Hammer 
Mfg.Co. First patent: details of snap switch 
for sockets. Second patent: two-push- 
button, snap, flush switch. 

1,186,605. Lamp. L. L. Pfeifer, assignor 
to John W. Brown Mfg. Co., Columbus, O. 
Structure of headlight casing. 

1,186,618. Electric Regulator. L. L. Ta- 
tum, assignor to Cutler-Hammer Mfg. Co. 
Resistance controlled by elegtromagnets 
uniformly set but interconnected to pro- 
duce successive operation. 

1,186,629. Method Used in the Manufac- 
ture of Paper and Such Like by Machinery 
Together with an Apparatus for the Pur. 
pose. J. H. Wallin and K. Granqvist, Kop- 
manholmen, Sweden. Method of regulat- 
ing feed of pulp to machine and electrically 
indicating thickness of pulp therein. 


1,186,532. 
hott, assignor 


1,186,636. Switch Lock. G. B. Willcox, 
Saginaw, Mich. Anti-tampering, locking 
attachment. 

1,186,639. Constant-Speed Integrator. D. 


R. Yarnall, assignor to Yarnall- Waring Co., 
Philadelphia, Pa. Mechanism for integrat- 
ing volume of current flow, driven by elec- 
tric motor. 

1,186,654. Means For Producing Phase- 
Shifted Oscillations in a Plurality of Inde- 
pendent Oscillation-Circuits. A. Franke, 
Berlin, Germany. Number of wireless 
transmitters have currents of different 
phase supplied to them respectively from 
generator having frequency a submultiple 
of antenna frequency, frequency of genera- 
tor being multiplied to transmitter. 

1,186,658. Speed-Control System For 
Electric Traction Motors. J. E. Haschke, 
Chicago, Ill. Connections and switching 
mechanism for sectional-wound field coils. 

1,186,701. Spark Plug. H. M. Spencer, 
Dunmore, Pa. Structural details. 

1,186,704. Trolley Guard. C. M. Sweiberg, 
Yonkers, N. Y. Guard wheels carried by 
— support at sides and above trolley 
wheel, 

1,186,710. Electric Water-Heater. s. 
Trood, assignor to Westinghouse Electric 
& Mfg. Co., East Pittsburgh, Pa. Ther- 
mostatically controlled valve governs 
liquid flow into electrically heated casing. 

1,186,712. Antifriction Bearing Structure 
For Electric Motors. J. N. Vandegrift, 
assignor to Railway Roller Bearing Co., 
Syracuse, N. Y. Arrangement of thrust 
and journal bearings in frame. 

1,186,728. Method of Constructing Term. 
inals. W. M. Austin, assignor to Westing- 
house Electric & Mfg. Co. One-piece 
——- for receiving number of conduc- 
ors. 


1,186,734. Canopy Insulation, E. E. Bech- 
told, Chicago, Ill. For fixture canopies. 

1,186,746. Telephone Transmitter. C. L. 
Chisholm, London, Ont., Canada. Ar- 
rangement of diaphragm and granule cham- 


er. 

1,186,747 High-Potential Rectifier. L. 
W. Chubb, assignor to Westinghouse Elec- 
tric & Mfg. Co. Arrangement of electro- 
lytic cells in groups so that uniform, ex- 
ternal static field is produced. 

1,186,755. Electric Locomotive. J. L. 
C. Davis, assignor to Westinghouse Elec- 
tric & Mfg. Co. Structure of motor having 
=— of symmetrically arranged arma- 
ures. 

1,186,765. Electrical Measuring Device. 
Cc. L. G. Fortescue, assignor to Westing- 
house Electric & Mfg. Co. For measuring 
maximum value of voltage wave. 

_ 1,186,766. Target. A. O. Gihre, Chris- 
tiania, Norway. Rings of target may rock 
and close indicator circuit. 

1,186,767. Electrical Measuring Instru- 
ment. W. S. Gorton, assignor to Westing- 
house Electric & Mfg. Co. For measuring 
maximum value of voltage wave; com- 
prises mercury rectifiers supplying to in- 
strument direct current proportional to 
alternating current through a condenser. 

1,186,769. Circuit Closer for Mail-Box 
Alarms. S. F. Gulley, Lawrence, Kans. 





No. 1,186,862.—Insulator. 


“yy of mechanism for operation by door 
or lid. 

1,186,770. Circuit-Interrupter. F. D. Hal- 
lock, assignor to Westinghouse Electric & 
Mfg. Co. Switch having contacts provided 
with magnetic members for holding con- 
tacts together. 

1,186,772. Electric Indicator For Mail 
Boxes. M. Hammons, LaPorte, Ind. Nor- 
mally open annunciator circuit can be 
closed by push button except when article 


is in box. 

1,186,773. Electric Self-Feeding Solder- 
Ing Iron, . H. Harris, Oconto, Wis. Re- 
lates to details of feeding liquid solder 
melted electrically in chamber in iron. 

1,186,791. Charging System for Electro- 
lytic Lightning Arresters. R. P. Jackson, 
assignor to estinghouse Electric & Mfg. 
Co. Horn gaps in series with arresters 
and resistor thrown in circuit when gap 
bridged. 

1,186,804. Equalizing Means for Dynamo- 
electric Machines. B. G. Lamme, assignor 
to Westinghouse Electric & Mfg. Co. Poly- 
phase windings have number of sections 
per phase, the terminals of the sections 
being connected to terminals of corre- 
sponding sections of an inductive winding, 

1,186,817. Semi-Automatic Telephone 
System. FE. A. Mellinger, assignor to Au- 
tomatic Electric Co., Chicago, Ill. Arrange- 
ment of calling device in cord circuit to be 
plugged into trunk jacks and line and 
master switches for selecting an idle trunk. 

1,186,818. Regulating System For Elec- 
tric Machines of the Revoliving-Field Type. 
F. W. Meyer, assignor to estinghouse 


Electric & Mfg. Co. Distributed field wind- 
ing having phase divisions and armature 
with commutator and brushes correspond- 
ing to phase divisions, different parts of 
field winding being made active or inac- 
tive at will. 

1,186,819. System of Distribution. F. W. 
Meyer, assignor to Westinghouse Electric & 
Mfg. Co. Induction motor regulated by gear- 
ing to machine as above and having sec- 
ondary connected to armature of machine by 
slip rings, and the armature connected 
through commutation with the motor supply. 


1,186,823. Measured-Service Telephone 
System. F. Newforth, Jr., assignor to 
Automatic Electric Co., Chicago, Ill. For 


automatic systems. . 

1,186,844. Automatic Cab Signaling and 
Train-Stopping Mechanism. A. P. San- 
born and R. C. Wilson, Ossining, N.. Y. 
Plock system having caution and danger 
signals and electrically controlled air valve. 

1,186,851. Synchronizer. M. L. Severy, 
Arlington Heights, Mass. Current pulsator 
for vibrating tuned sonorous body, is regu- 
lated to constant speed to synchronize pul- 
sations with natural period of body. 

1,186,852. Switch For Portable Lamp. G. 
B. Slocum, assignor to Waterbury Mfg. 


Co., Waterbury, Conn. Details of flash- 
light switch. 
1,186,857. High-Tension Strain Insulator. 


L. Steinberger, Brooklyn, N. Y. Has inter- 
changeable parts adapting it for connection 
in different ways to objects of different 
shapes. 

1,186,859. Battery Box. R. J. Stephen- 
son, assignor to Stephenson Supply Co., 
Inc., Auburn, N. Y. Details of structure 
with several battery compartments. 

1,186,862. Insulator. oO. A Swartz, 
Mount Pleasant, Pa. Details of knob with 
special provision for disposing of moisture. 
(See cut.) 

1,186,881. Manufacture of Paper Board. 
L. W. Case, Highland Park, Conn. Method 
of forming insulating board for electrical 


use. 

1,186,886. Electric Clock. J. Cook, Al- 
lendale, N. J. Gear train, etc. 

1,186,890. Electric Regulation, J. L. Cre- 
veling, assignor to Safety Car Heating & 
Lighting Co., Jersey City, N. J. Resist- 
ance regulator for voltage regulation of 
car-lighting system. 

1,186,898. Electrolytic Apparatus. W. E. 
Greenawalt, Denver, Colo. Has oscillating 
diaphragm between. electrodes. 

1,186,901. Ground Clamp. W. H. Hig- 
gins, Philadelphia, Pa. For making con- 
nection with water pipes, etc. 

1,186,906. Web Guiding Means. E. P. 
Hopkins, assignor to Publishers Utilities 
Co., New York, N. Y. Motor and controller 
for shifting web laterally to regulate mar- 
gin with relation to printing couple of 
press. 

1,186,908. Automatic Selector Switch. C. 
A. W. Hultman, Stockholm, Sweden. For 
telephone system; structural details. 

1,186,914. Dirigible Lamp. E. E. Krum- 
bein, Womelsdorf, Pa. Housing has lamp, 


hood, etc., revolvable as unit therein. 
1,186.916. Electric Sign. H. G. Lane and 
H. S. Williams, San Diego, Cal. Details of 


reflector and. sign box. 

1,186,921. Method Fir Synthetic Pro- 
duction of Cyanogen Compounds. A. R. 
Lindblad, Ludvika, Sweden. Electric fur- 
nace process. 

1,186,923. Railway Signal. J. F. McEI- 
roy, Albany, N. Y., assignor to Consolidated 
Car Heating Co. Controlled by trolley- 
operated switches. : 

1,186,929. Coin-Operated Telephone At- 
tachment. E. E. Murray, Shawville, Pa. 
Details of mechanism. 
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1,186,930. Electrical Switch Mechanism. 
Ww. J. Newton, assignor to Newton Mfg. 
Co., Lynbrook, N. Y. Push-button flush 
switch. 

1,186,934. Temperature-Indicating Mech- 
anism. H. Y. Norwood, assignor to Taylor 
Instrument Companies, Rochester, N. Y. 
Portable indicator has circuits selectively 
closed by several thermometers. 

1,186,936 and 1,186,937. Electrolytic Ap- 
paratus. J. Pfleger and F. Ott, assignors 
to Roessler & MHasslacher Chemical Co., 
New York, N. Y. For electrolysis of fused 
alkali salts. 

1,186,941. Electrically Operated Type- 
writer. P. C. Rawles, assignor to E. Haus- 
berg, Charles City, Iowa. Typebars operated 
by electromagnets having circuits controlled 
by keys. 

1,186,942. Gong. H. E. Reeve, Brooklyn, 
N. Y¥. Structural details of device having 
magnetically actuated hammer. 

1,186,953. Sign Receptacle. J. S. Stew- 
art, assignor to A. Stewart, New York, N. 
r. Socket adapted for securing to sign 
plate. 

1,186,959. Circuit-Breaker Relay. A. H. 
Weiss, assignor to Kellogg Switchboard & 
Supply Co., Chicago, Ill Operated as a 
buzzer on abnormal current flow. 

1,186,961. Electrically Operated Bell For 
Submarine Signaling. E. C. Wood, as- 
signor to Submarine Signal Co., Waterville, 
Me. Clapper operated from power accum- 
ulator which may be connected with con- 
stantly running motor at will. 

1,186,986. Incandescent Lamp. G. F. 
Heustis, Malden, Mass. Cutout spring on 
stem held open by fusible resistance. 

1,186,993. Apparatus For Producing UI- 
tra-Violet Radiation. F. G. Keyes, assignor 
to Cooper Hewitt Electric Co., Hoboken, 
N. J. Means for regulating supply of hy- 
drogen to point of use. . : 

1,187,000. Viscoscometer. C. O. Lorenz, 
Port Arthur, Tex. Fluid heated and cir- 
culated by thermostatically controlled elec- 
tric heater and motor. 

1,187,010. Safety Piug. 


M. R. 
Brooklyn, N. Y. R, Rodrigues, 


For plugging into electric 
heaters. etc. (See cut.) 
1,187,031. Air Compressor. S. D. Black, 
Baltimore, and A. G. Decker, Orangeville, 
Md. Mounting and gearing of electric 
motor. 
1,187,035. Telegraphy A. H. Bumst 
>» A. : stead, 
Townsend, and R. W. Bumstead, Brook- 
line, Mass. Apparatus for sending succes- 
pa R = at varying intervals ac- 
rding to code and re 1 
ae ge ~ Bg cording in typograph- 
1,187,038. Safety Lamp and Direct! 
agg ge 2 veeee. A. T. Putkey a. 
own, . Electromagnetically De ir 
ane. r nagnetically operated in- 
1,187,053. Lock Socket For €E} 
ectric. 
Light Bulbs. C. F. Dwyer. Ashland. Ww 
Va. Locking shield thrown into and out of 
alinement with set screw. 5 
1,187,054. Magnet Meter. R 
assignor to Electric 
Angeles, Cal. 
magnet to be 
scale. 


1,187,078. Portable Pole-Platform. s. C 
May. Modesto, Cal. For use of linemen. _ 

1,187,083. Thermoelectric Switch. C. R 
Murray, San Francisco, Cal. Alarm circuit 
held open by fuse. 


1,187,095. Telephone System. . ee 
Reeves, assignor to Western Flectric Co., 
New Vork, N. Y. Details of automatic 
switchine mechanism. 

1,187.103. Casing For Portable Electric 
Flashlights. Cc. J. Sagebrecht, assicnor 
to Interstate Electric Nove'ltv Co., New 
York, N. Y. Structural details. 

1.187.194 and 1.187.105. Electric Pocket 
Flashlight. ©. J. Sagebrecht. assienor to 
Interstate Electric Novelty Co. First vat- 
ent: Socket and reflector. Second patent; 
Svecial structure having connection 
throueh reflector. 

1,187,111. Apolaratus For Starting iIn- 
ternal-Combustion Enaines. A. Tim- 
merman, F. T.. Coolidee and S. Snarrow, 
assienors to Wagner Flectric Mfg. Co.. St. 
Louis, Mo Motor-dynamo connected to 
engine bv different gearing ratios according 
to whether driving or driven. : 

1,187,116. Trolley-Retriever Valve. F. A. 
Wasson. Milwaukee. Wis. In vpneumaticaliv 
operated device: valve may he relieved to 
permit hand overation of trovev 

1.187.117. Trolley Base. F. A. Wasson, 
assignor to Wasson Engineering & Supply 
Co.. Santa Rosa, Cal Swivel base for 
trollevs retrieved by air pressure 

1.187.121. Electric Pocket Flashlicht. ©. 
Alschuler, assignor to Interstate Novelty 
Co. Arrangement of switch and lens sup- 
port. 

1,187,123. Combined Socket-Cover and 
Shade-Holder. L. W. Anderson, Water- 
burv. Conn. Structural details. 

1,187,126. Liahtning Arrester. A. F, 
Beattie, St. Michaels, Torquay, England. 


: J. Everest. 
Equipment Co.. Los 
Deflection of armature by 
tested moves pointer over 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


For protecting telephone, telegraph and 
like instruments. 

1,187,127. Submarine Signaling Appara- 
tus. C. Bergomer, assignor to Submarine 
Wireless Co., New York, N. Y. Structure 
of microphoné box on hull below water line. 

1,187,135. Release Box. J. H. Derby, New 
York, N. Y. Comprises series of bell-crank 
levers controlled by magnetic trip. 

1,187,157. Apparatus For Aiding the Hear- 
ing. J. S. Leach, Brooklyn, N. Y. Device 
for connecting and locking conductor ends. 

1,187,166. Cored Carbon With Arc-Ex- 
tinguishing Plug. W. R. Mott, assignor to 
National Carbon Co., Cleveland, O. Plug 
of poor arc-supporting material in core to 
extinguish are at given point. ’ 

1,187,169. Telegraph Circuit. A. Orling, 
assignor to Orling’s Telegraph Instruments 
Syndicate, London, England. Relates to 
local receiving circuit. 

1,187,178. Indicating Apparatus for the 
Spark Plugs of Hydrocarbon Engines. O. H. 
Remmert, Austin, Tex. Finding apparatus 
for spark plugs. 





No. 1,187,010.—Safety Plug. 


1,187,180. Means For Improving the 
Power-Factor of Induction Machines. A. 
Scherbius, assignor to Aktiengesellschaft 
Brown, Boveri & Cie, Baden, Switzerland. 
Special commutator phase-compensating 
machine having its brushes connected with 
brushes of induction motor on slip rings of 
wound rotor. 

1,187,225. Manufacture of Abrasive Ma- 
terials. T. B. Allen, assignor to General 
Abrasive Co., Niagara Falls, N. Y. Com- 
prises fusing bauxite and carbonaceous 
material by electric heat. 

1,187,228. Rheostat. A. J. Asch, New 
York, N. Y. Details of resistance tube with 
adjustable contact slider. 

1,187,275. Drawing Steel Tubes. M. Deri- 
hom, Loncin-lez-Liege, Belgium. In draw- 
ing seamless tubes, electric current heats 
tube at drawing point. 

1,187,282. Arc-Lamp Electrode. M. Doetch, 
assignor to C. Conradty, Nuremberg, Ger- 
many. Non-porous carbon has roughened 
surface to which chemical mixture adheres. 

1,187,301. Lamp Grip. G. W. Goodridge, 
assignor to Eryant Electric Co., 
port, Conn. Receptacle and segmental 
portions of shell restricted to grip lamp 





No. 1,187,386.—Insulation Stripper. 


1,187,303. Electrical Switch. Cc. O. Gra- 
ham, Seattle, Wash. Automatic cutout for 
oil switch. 

1,187,313. Search or Headlight. F. J. 
Heiberger, Boston, Mass., and M. C. Stuart, 
Richmond, Va. Pivoted shield at front of 
lamp body has magnetically controlled latch. 

1,187,315. Electric Flasher. G. W. Henry, 
Jr., Philadelphia, Pa. Details of motor- 
driven switch mechanism. 

1,137,330. Device For Locking Electric 
Lamp Bulbs in Receptacles. F. Jordan, 
San Francisco, Cal. Split gripping collar 
surrounding lamp end of receptacle. 

1,187,334. Circuit-Closer. F. C. Keppler, 
Clifton, Ariz. Thermostatically operated 
for alarm circuit. 

1,187,338. Switch Lock. B. C. Kreiner, 
Wascott, Wis. Contact-operating bolt op- 
erated by key. 

1,187,367. Primary Current-Breaker for 
Magneto-Electric Ignition Devices. F. Munz, 
assignor to E. Scharrer, Cannstatt, Ger- 
many. Structural details. 

1,187,368. Trolley Harp and Wheel 
Therefor. W. W. Neighbour, Sandusky, O. 
Manner of securing rim and side flanges to 
central spider. 

1,187,3 Electric Brake System. O. E. 
Nilsen, Fargo, N. D. System having brakes 
—— from crosshead driven by electric 
motor. 
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1,187,377. Electrical Measuring Instru- 
ment. A. Onwood, Southfield, London, Eng- 
land. Structure of magnet and suspension 
of coil in D’Arsonval instrument. 

1,187,386. Cable-Insulation Stripper. A. A. 
Pehrson, New York, N. Y. Blade resembles 
bill hook and handle connected at an-oblique 
angle to sharpened edge. (See cut.) 

1,187,400. Electric-Fan Deflector. R. Bb. 
Taylor, Chanute, Kans. Air-current deflec- 
tor for electric fans. 

1,187,404, 1,187,405 and 1,187,407. Electric 
Welding System. D. H. Wilson, Paterson, 
| irst patent: Arc system has means 
associated with welding tool for manipulat- 
ing switchboard rheostat. Second patent: 
Are system with variation of arc resistance 
compensated by automatic variation of po- 
tential. Third patent: Modification of 
1,187,406. 

1,187,406, 1,187,408 and 1,187,409. System 
of Electric Welding. D. H. Wilson, Pater- 
son, N. J. First patent: Modification of 
1,187,405, employing resistance. Second pat- 
ent: Are system with special provision for 
preventing rush of current at striking of 
are. Third patent: Arc system has electro- 
responsive resistance variable to maintain 
smooth current flow. 

1,187,410. Method of Electric Welding. D. 
H. Wilson. Arc started with maximum po- 
tential, current being limited to potential at 
which there is non-pitting, no slag forma- 
tion, and no metal spattering. 

1,187,411. oo for Arc Welding. D. H. 
Wilson and S. M. Rodgers; said Rodgers 
assignor to said Wilson. Homogeneous al- 
loy for electrodes of iron, about one per cent 
manganese and copper. 

1,187,412. Alloy for Arc Welding. D. H. 
Wilson. Iron homogeneously combined with 
sufficient manganese to give tensile strength 
and ductility in boiler-plate steel. 

1,187,414. Machine for Wrapping Smail 
Articles. J. R. C. August, Sowerby Bridge, 
England. Electromagnetically operated. 

1,187,424. Safety Signal for Automobiles. 
H. F. Greenup, Pawtucket, R. I. Rear sig- 
nal lamp controlled by brake rod. 

1,187,439. Stabilizer. A. J. Macy, Chi- 
cago, Ill. Guiding means for aeroplane 
controlled by electric contact subject to close 
4 freely movable ball elements as machine 
tilts. 

1,187,473. Railway Signaling System. H. 
A. Wagner, Short Hills, N. J. Has con- 
ductively continuous track rails. 

Reissue 14,151. System of Distribution. 
T. W. Varley, assignor to Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 
Original No. 1,175,320, dated March 14, 1916. 
Special connections of three sets of trans- 
former windings for phase transformation. 


PATENTS EXPIRED. 


The following United States electrical 
patents expired on June 20, 1916: 

627,105. Apparatus for Lighting Car 
Lamps. H. . Farquharson, New York, 


am Ee 
627,106. Apparatus for Electrically Light- 
ing Lamps. H. C. Farquharson, New York, 


7% - 

627,133. Blectric Vehicle. W. M. Mc- 
Dougall, East Orange, N. J. 

627,134. Secondary Battery. W. M. Mce- 
Dougall, East Orange, N. J. 

627,144. Electric Transformer. G. A. 
Scheffer, Peoria, Ill. 

627,155. Electrostatic Measuring Instru- 
ment. E. Thomson, Swampscott, Mass. 

627,172. Telephone Toll Apparatus. J. T. 
Belanger, Detroit, Mich. 

627,242. Electric Relay. H. B. Taylor, 
Newark, N. J. 

627,243. Railway Signal. H. B. Taylor, 
Newark, N. J 

627,245. J. Wayland, 
Newark, 

627,246. 
Ete. J. Wayland, Newark, N. J. 

627,252. Means for Lubricatin 
Motors. N. A. Christensen, 


is. 

627,266. Process of Producing Acid 
Chromate of Lead. C. Luckow, Cologne- 
Deutz, Germany. 

627,267. Process of Producing Basic 
Phosphate of Copper by Means of Electrol- 
ysis. Cc. Luckow, Cologne-Deutz, Ger- 


many. 
627,291. Driving Mechanism for Dyna- 
mos on Car Trucks. W. L. Bliss, New 
York, N. Y. 
627.322. Thermostatic Instrument. C. 
Burgher, Winthrop, Mass. 
627,326. Electric Lighting System_ for 
. J. L. Creveling, New York ee 
627,345. Generating Electric Waves for 
. D. M. Moore, Newark, N. J. 
Insulator for Fastening Electric 
leaven, Vancouver, Canada. 
Controller. T. von Zweigbergk, 


oO. 
Electric Motor. A. Hinman, 


oO. 
Process of Electrolytically 


Treating Ores. L. Pelatan, Paris, France. 


‘Railway Signal. 
Generating Electricity for Cars, 


Electric 
ilwaukee, 
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CLEAR BLACK 


is the enamel 
covering of 


MASSACHUSETTS 
MAGNET WIRE 


No better enamel for the 
purpose is known to science 





Samples on request 





TRANSFORMERS 


Lighting and Power Transformers 
High Transmission Transformers 
Single and 3-Phase Transformers 


A v ape t 


oe @ 2 
St. Louis. M , Canada 


OR FLOR. b> Gee We Oe One SE e 
Mo Windsor 


NEW YORK 


PROSPERITY FUSES 
for 1916 


Because they save 80 per cent of annual fuse costs over the expense 
of protection by older, wasteful methods, you should use and sell 


ECONOMY renewable cartridge FUSES 


Catalog 8 and Free Samples on request 


ECONOMY FUSE & MFG. CO. 


Hinzie and Orleans Streets CHICAGO 












Free sample — use 
company letterhead 
or state your posi- a 
tion 15-20 AND 100 AMP. SIZES 
Time Savers In Any Electrical Work 


Requiring Quick Temporary Connections 


Unexcelled for test sets, meters, transformers and motor test 
floors, shop test benches, college and commercial laboratories, 
motion picture projection work and storage battery charging. 


R. S. MUELLER & CO., 421 High Ave., S. E., Cleveland 


ELECTRICAL REVIEW AND WESTERN 
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A(THE STANDARD MICA INSVLATION 





3 
pF for every TY 5 


Ae 


electrical requirement. 
Rings, Tubes, Commutator Segments 


CHICAGO MICA COMPANY 


Main Office and Factory . Valparaiso, Ind. 


Chicago Office, 212 W. Austin Ave. 
New York Office, 41 Union Square 




















SRM 
CANI E 


REGISTERED 


And Other Dependable Insulations 


Bulletins for the asking 


Mica Insulator Company 


Manufacturers 
542 So. Dearborn Street 
Chicago 
Schenectady, N. Y. 


68 Church Street 
New York 

















|) MICA FROM THE ” 
PRODUCERS 


Plate Mica of All Sizes—Mica Discs—Mica Washers 
—1 and 2 Inch Clean Scrap Mica in 
100 Ib. Sacks—Feldspar 


Send for Samples and Prices 
STAR MICA MINING CO., Inc. 


CANAAN, N. H. 
uM) «New York Office 

















61 Broadway /, 




















ANNUNCIATORS 













Are known for 
their quality. 


They are built for 
those who want the 
best—with economy. 





Write for Circular 29R 












W. R. OSTRANDER & CO. 
22 Dey Street New York 


INSULATING VARNISHES 
For all classes of work 


COMPOUND 
The kind you have always used. 


P&B 
P&B 
P&B 


Send for Booklet No. 3 describing tests and methods for best 
insulation 








TAPE 
The oldest of them ail. 





WRITE FOR BOOKLET No. 3 


The Standard Paint Company 


Woolworth Bldg., New York 
Chicago Boston 





Denver 




























rat 


Se EEE 


. Se eer ee 
25 YEARS OF EXPERIENCE 


CIRCUIT BREAKERS 


We can be of service to you. Send 
us data covering your require- 
ments for circuit breakers and we 
will make you a good proposition. 


ro 


SAS SRE SOT 





Send for catalogs 


Ward Leonard Electric Co. Underload release 50 
Bronxville, N: Y. ampere size. $5.85 














xt 


ELECTRICAL ENGINEERS EQUIPMENT CO. 
711-715 Meridian Street, CHICAGO 
POWER PLANT APPLIANCES 


DISTRICT REPRESENTATIVES: 
AKRON 6., Fiatiren Bids., PHILADELPHIA, PA. 
312 Denekia ° 


Vv. W. Shear & Co. 
BOSTON, MASS., 84 State St., Roth Co. 
james ©. Barr LOS ANGELES, CAL., 
DENVER, COLO., Gas & Electric . 4th St, 
R. B. Clasp 
ere E Ce. RICHMOND, VA. 
INDIANAPOLIS, IND., 301-302 A Nat'l Bank Bids.. 
Amer. Gent. Life Bidg., The H Hamiites Co., Ine. 
R. M. Cass CANADA, 

















Special Single and Polyphase Wattmeters for Demand Service 
Records in Ink 


Charts driven at uniform speed by high grade 
jeweled clock. 


All parts interchangeable. 
Very simple construction 


Voltmeters for A. C. or D. C 


formers. 


circuits. 





Ammeters 


Type “G.H. Esterline Graphic Meters 


Charts 25 feet long, 6 ins. wide 


Ammeters for use on A. C. with current trans- 


Ammeters for D. C. with shunts. 


Wattmeters, single or polyphase, for A. C. or D.C. 
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Just Arrived —Weighs 9/4 Lbs. 


line family of 








Let us introduce the latest addition to the Ester- 


Dl, . Graphic Meters 
ti‘ 


This new line of instruments embodies our fifteen 
years experience in making graphic meters 





They represent the last word in meter design 
small, rugged, accurate and light 


gn; 
The whole instrument weighs less than 10 pounds 
The price is interesting 


Are Made in All Types A. C. and D.C 


Voltmeters Wattmeters 





Write Today for Catalogue 365R 








2s STERLINE 
221 E. South Street 





Indianapolis, Ind 
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Greetings of the Season to Our Good 
Friends and to Those We Hope to Add 
to that Number. .... May Our Products 
SS Serve as an Introduction ? 








“UNION” FUSES 


Approved by Underwriters and Public 


“GEM”? 


Sectional Switch Boxes 


Patented April 2, 1907; March 1, 1910; 
February 13, 1912 


CHICAGO FUSE MANUFACTURING CO. 


Chicago New York 








x5 Insulated *% BLAKE Pat. Feb. 4, 1908 


nya Specialties 


5 Sizes STAPLES best for wiring. 


Pat. TUBE FLUX best Flux for 
Nov. 1900 soldering. 


PULL size oF TUBE, 1x 5% 


BLAKE SIGNAL & MFG. CO. Write for Samples 251 Causeway St., BOSTON, MASS. 


Do Sodering? High Voltage 

@ Allen-Flux It@ |= eh ie 
any metal include aluminum rresters SCHWEITZER & 

One Reason: p,,/2c¢"Joines —-Why you should jx) it Voltage CONRAD, Inc. 


LB, ALLEM 00. 1d., 480 1, Llncete St, Gaicace, 10. U.8.A. ” 1770 Bertean Avenue 
i In the Sederman’s game cinco 93. . Detectors CHICAGO 






































‘*‘DELTABESTON ”’ “DELTATAPE” 
MAGNET WIRE has asbestos fiber as a 


round, flat, square, possesses every ak «sane cee 
mechanical and electrical property i 


and the tape can be raised 
that magnet wire should possess. to a temperature of 500 de- 


Insulated with pure asbestos, the grees Fahrenheit before 








: decomposition begins. The 
_— forms the best Sats of = flexibility of “Deltatape” 
continuity of service” assur- 


makes it splendid for in- 
ance. Glad to send samples. sulating coils. 




















D&W FUSECO. 8 Providence, R. I. 
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DOSSERT CONNECTORS 


The Superintendent of one of the largest electrical 
contracting firms writes us: 


“The workmen have formed the habit of using DOSSERT CON- 
NECTORS for all kinds of connections and consider it a hardship if 
they are called upon to perform the tedious and laborious task of 
making a soldered joint with its attendant acid fumes, gasoline torch 
smoke and burned fingers.” 


Ask the man who makes the Joints! 


DOSSERT & COMPANY 


H. B. LOGAN, President 242 West 4lst Street, N. Y. 





e These new batteries, being 
brought on the market at the 
beginning of 1916, are some- 


thing entirely different in work- 


manship and appearance from aan 
anything else heretofore pro- 
duced. They are offered the M AST ER 








trade under the guarantee that 

if any of these “Master” Bat- 
MASTER teries should fail to give satis- SIZE 
faction for the work intended, 
we will either credit the amount, 
replace with new cells, or refund 
the money. Try us. 


United Batt 
GN T On Repti BATTERY 


at TARCHABLE TELEPHONE SER 
hf 
168 John Street vere OTHER OPEN CIRCU sag 
R g 
Brooklyn, New York S WEATHERP 


Mp B i0K 
ATTERY CorpoRATiON 
Chicago Office: 10 J oWOHN ST. BROOKLYN nyt 


§ 


For lasting satisfaction, try “Master” Flashlight Batteries. 
Guaranteed Tungsten-Flashlight batteries of every description. 


° Ro Ate CAN. MANI|L A 
11-17 S. Desplaines Street 
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Announcing 





STEER WARMS 


Steer Warms consist of two leather covered grips 
that lace on to the steering wheel at any place con- 
venient for driving. They are electrically heated 
from storage battery or Ford magneto and cost 
nothing to maintain. Anybody can install them. No 
holes to bore. Lace on—wire up—that’s all. 


PRICE 
For all gasoline cars . . $7.50 
Special Ford Type. . . $5.00 


When ordering, give voltage of battery. If Ford, 
whether 1915 or previous model. 


GUARANTEE-—Steer Warms are guaranteed for 
five years. Money refunded if not satisfactory. 


DEALERS—tThis is the fastest selling accessory 
on the market. Write for dealers’ discount and free 
offer of window displays, moving picture slides and 
folders. 


INTERSTATE ELECTRIC CO. 


310 Baronne St. New Orleans, La. 


The New The 
Toggle Switch Schwarze 


This form of switch is new a. Cyclone 
in this country, but old in Eng- ,. Bell 


land and Continental Europe. 








. ° No. 6 D.C. and No.7 A. C., 
It is made for the first time fallen attuned abedilie 


in the United States in im- i.. 
This is in every sense a high grade Bell. It responds 


proved mechanical form and is instantly, and stops as quickly, making it an ideal sig- 
nalling bell. It is the loudest vibrating bell in exist- 
approved. ence. For Fire Alarm Companies, Factories and other 
nee where = weg hr or and loud toned 

. . ° : t “ ” 
A switch of high quality and — ow 


artistic appearance, having a Built in sizes from six to twelve inches. The 
Schwarze guarantee of superior design and construc- 


small plate and no fastening tion covers our complete line of Bells, and it should 
offer a strong inducement to you and your trade. 


SCrews. Ask for our descriptive catalogue 


Prices and discounts on application Schwarze Electric Co. 


Main Office and Factory 


; Church St., Payne Ave. and Grace St. 
Newton Manufacturing Co. i Pagne Ave, oad Ges 


Lynbrook, New York aitite; Geeks. 
Electrical Sales Co., Electrical Sales Co., 
71@ Marbridge Bidg., New York. 176 Federal St., Boston, Mass. 
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JOHNS:MANWILUE SERVICE) || (Qi: 









HE strength and efficiency of the Central Station largely determine 
its hold upon public appreciation and good will. 

The efficiency of any organization is directly dependent on the 
efficiency of its equipment. Therefore, Johns-Manville Responsibility 
believes itself obligated to stand back of every J-M Product it supplies 
the Central Station. 

The integrity and dependability of J-M Products are helping many 4, 
Central station to build up public good will. J-M Service can help YOUR 
company serve your community more efficiently. 








Any Service appliance may be built up by 
various combinations of the units of 


the Noark Universal System 


Switches or Cutouts may be two or three-pole with or 
without enclosing cabinet, the switch being operated from 
the inside or outside, the motor may be protected against 
tampering, the switch and cutout devices also serve for test- 
ing purposes, and any number of meters may be banked. 









Another feature is the multi-functioning of 
one element: As SWITCH, CUTOUT, 
METER TESTING DEVICE, thereby 
eliminating over fifty per cent of the contacts 
now necessary to serve these three purposes. 














Three pole endorsed 
fused (solid neutral) 


Service appliances being reduced to funda- 






service connection . . . . 
and meter testing mental units greatly limits the investment, as 
switching) with they may be made up as needed, the service in- 





meter adapter. 0-30 
Amp. 





stallation may be changed, and the units and 
parts are never obsolete irrespective of 
changes. 


Standardizing and unifying Service Con- 
nection Appliances means money to the cen- 
tral station. 


Ask to have a J-M Service salesman show 













Two pole plug fused 










oe an ee you the Universal system in all its details. 

— Write for a Noark Universal System Catalog. 
H. W. JOHNS-MANVILLE COMPANY 
Akron Boston Columbus Duluth Kansas City Minneapolis Philadelphia St. Paul Toledo 
Albany Buffalo Dallas Galveston Los Angeles Newark Pittsburgh Salt Lake City Washington 
Atlanta Chicago Dayton Houghton Louisville New Orleans Portland San Francisco Wilkes-Barre 
Baltimore Cincinnati Denver Houston Memphis New York Rochester Seattle Youngstown 
Birmingham Cleveland Detroit Indianapolis Milwaukee Omaha St. Louis Syracuse 





THE CANADIAN H. W. JOHNS-MANVILLE CO., LTD., Toronto, Winnipeg, Montreal, Vancouver. 
For Great Britain and Continent of Europe: TURNERS & MANVILLE, LTD., Hopetoun House, 5, Lloyds Ave., London, E. C. 608 
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No Haunting for Bases, Caps, Leather 
Washers, Nails or Screws if you use 


NAIL-IT and SCREW-IT 


New and Old Code Types 
THE ASSEMBLED KNOBS “fa? wire 


(Patent Applied For) (Trade Mark Applied For) 


Every piece a complete unit in itself, ready to take the wire. 
Bases, caps, leather washers, nails or screws are assembled in a 
way that prevents their coming apart. “Ready for the Wire,” 
that describes these time-saving knobs. One hand holds the 
assembled knob, leaving the other free for the hammer or screw 
driver. 








Nail-It knobs carry ten-penny nails as standard. Twelve and 
sixteen penny nails supplied at slightly additional cost. Screw-It 
Nail-It knobs are furnished standard with No. 10 3-inch screws. Screw-lt 


No shortage of caps or bases. No nails, screws or washers to buy. Unit packages are nicely 
stocked and easily handled. Minimum breakage, as caps are extra heavy. Unit package, 
500. Standard package, 8 Unit packages. 


Try a Unit Package. Use the Knobs on Overhead Work. 
We know now what your decision will be. 


BUY THEM FROM ALL GOOD JOBBERS 











Reversible Knobs ts x par k P ] u g 


: Porcelains 


All : 
. | | in which is main- 
i PATENTED tained the CooK 
Insulators Insulators Standard of 


VM for Light quality. Write for 





and ! 
Power free samples for 


mee testing purposes 


M Etc. 
Send 


for our 
Catalog 


MACOMB} iunois exectric || 1¢ Cook Pottery Company 


Manufacturers of 
iiiese maze on PORCELAIN CO. — 


PORCELAIN MACOMB ILLINOIS Trenton New Jersey 
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“BUCKEYE” 


The new Split Knob 


Some of its advantages: 





Reversible—the two parts 
are exactly alike; saves 
matching tops and bottoms 
—and eliminates counting 
parts. 


Interlocking—parts can not 
twist or get out of align- 
ment while being installed 
or afterward. 


The Buckeye is the only 
interlocking reversible knob 
having two wire grooves on 
the same plane. 


Liberal screw protection— 
and may be installed with 
screws or nails. 


Triangular Wire Grooves 
hold wire firmly without 
injuring insulation. 


Neat appearing, light, yet 
strong. 


Saves time and labor— 
lessens breakage expense— 
for a broken part does not 
destroy a whole knob. 


“‘The undersigned are the owners of the exclusive rights 
to manufacture and sell Interlocking Reversible Buckeye 
Knobs as shown in cut herewith, under patent of John 

. Moore, No. 1,048,850, dated December 31, 1912 and 
under a patent pending. "Any infringement of this knob 
by other manufacturers, dealers or users will be vigor- 
ously prosecuted. 


THE FINDLAY ELECTRIC PORCELAIN CO.’ 


Ask for Free Samples 


We’ll send you a sample knob, bulletin 
and price list. Just drop a postal. 


The Findlay Electric 


Porcelain Company 
Findlay, Ohio 
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Accuracy 


is the Valuable essential 
you get if your pressed 
porcelain comes from the 


Star Potteries 


When one piece in all respects is as ex- 
actly like another as human skill and 
the most efficient machinery can pro- 
duce, your wastage cost in assembling 
is bound to be materially reduced. 
Such accuracy of production distin- 
guishes “Star” Porcelain and because 
the porcelain itself is uniformly of the 
highest quality, those electrical manu- 
facturers who use our products are se- 
cured against unnecessary breakage 
and are able to market their goods with 
the knowledge that better porcelain 
parts cannot be put into them. 


EW JERSEY 


T 
RENTO . 
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“Dead End” Fastening Without 
Interfering With the Con- 
tinuity of the Conductor 


For Single Cross-Arming 


is designed to meet the requirements of Railroads, 
Telephone and Telegraph Companies, where their 
lines are crossed by high-tension transmission lines 
and where single cross-arm construction is used. 
No “dead end” strain is thrown upon the main 
insulator. Get Bulletin 25, 


For double cross-arm construction, consult your 
Bulletin Nos. 12, 20 and 24, Your inquiry will bring 
complete information about Clark Seamless Single 
Tube Splicing Sleeves, Split Connectors, Clamps, 
and other transmission and power specialties. 


Write us today 


The Clark mesciccrne Company 
Singer Bldg., New York 


SPRAGUE 
CONDUIT 
PRODUCTS 


Include 


Flexible and Rigid Conduits 
Armored Cable and Cord 
Boxes, Fittings and Tools 
For 


Every Requirement 


Combination 
Conduit and Loom Box 


Write for Pamphlet No. 4406 





Sprague Electric Works 


of GENERAL ELECTRIC CO. 
Main Offices: 527-531 W. 34th St., New York, N. Y. 


Branch Offices in Principal Cities 











Any capacity of re-fill desired instant- 
ly available by breaking off one or 
more strips of the 


~J@u»)- RENEWABLE FUSES 


Ferrule or knife blade—simplest in design— 
easiest to refill. 





Use being best proof, we ask you to send for 
free samples. Also ask for catalog and prices. 


The A. F. Daum Co., Sole Mfrs., Pittsburgh, Pa. 
Representatives: W. C. Squire & Co., Chicago, Ill.; Geo. H.Trask, San Francisco, Cal. 


65 to 600 Amps. 250-600 Volts 


Copper Blades Rounded Edges-4 


Send Us Your Blue Prints of 


SPECIAL PORCELAINS 


We have a most up-to-date factory and 
can assure customers 


Satisfactory and Quick Service 
at the minimum of cost. 


GENERAL PORCELAIN CO. 
PARKERSBURG, W. VA. 














E™ Gy STANDARD 


HEAT RESISTING 
MOLDED INSULATION 





Made By Specialists 
Exclusively Devoted 
To Solving Your Mold- 
ing Problems. 


WHY NOT PROFIT BY OUR EXPERIENCE? 
AA ALAA 


HEMMING MANUFACTURING CO. 
GARFIELD, NEW JERSEY 
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Jeffery Quad which saves $15.00 a day for the Mississippi River Power Co., Keokuk, lowa 


Quad Saves $15.00 a Day 


SAVING of $15.00 a day is the record of the Jeffery Quad truck owned by the Mississippi River 

Power Company, Keokuk, Iowa. In other words, the Quad earns enough to pay off its original cost 

in nine months. This fine record is due to two ‘things: 1. The good management and administra- 
tion afforded by the Mississippi River Power Company to the Quad. 2. The fact that the Jeffery Quad 
drives, brakes and steers on all four wheels. 


Recently a concern in Cedar Rapids, Iowa, bought drive would not be feasible. We are satisfied that our 
a Jeffery Quad truck on the recommendation of _—secision was correct and that the four wheel drive aad 
Mr. C. : A. Sears, General Superintendent of the satisfaction through slippery and muddy roads.” 
Mississippi River Power Co. This is Mr. Sears 
letter which clinched the sale. The Jeffery Quad is not something new. It has 
“We eannst apech too Midiiy of the Jeflery Quad been officially endorsed by the U.S. Government. It 
truck, which we have in use with the maintenance crew > being used commercially in 17 countries. Over 
of our transmission line. 2,000 have been built, bought and delivered. It is 
“This truck has now run over 5,000 miles without the first motor truck ‘to compete successfully with 
a cent being required for repairs. Some of the work animal traction in places where other motor trucks 


has been done through the roughest kind of country. 
‘ies call He saan ¢ Gs bah. we are unable to sy For further ay a re anply 


looked into all of the standard makes, deciding first to The Thomas B. Jeffery Company, De 
that under the conditions of country road work a chain Kenosha, Wis. 


Power on All Four Wheels 
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““An Unusual Record for Batteries’”’ 


A Record of the performance of six 


“TroncladeExide” Batteries 


in Electric Vehicle TruckingjService 





corm 7 shen WILMINGTON STEAMBOAT Co._,,,.2omor ween 


\ 0 4 WILSON LINE ae ——~ 


PAGSENGER AND FREIGHT TRANSPORTATION WwW. &. MarTer 
@nc’y ANO TREASURER 
BETWEEN PHILADELPHIA AND WILMINGTON, DEL, WITH FREIGHT 
CONNECTIONS TO ALL. POINTS EAST, SOUTH AND WEST Harry Crawrono 


orrrcee: 
orn _ AN Re 
FourTs @rdécer WHane . Paes. Ont AGENT 


ee WILMINGTON, DEL, 
CreeTnuT STREET Wranr 


PHADELOHIA, Pa. September 23, 1915 


The Electric Storage Battery Company, 
Allegheny Avenue & 19th Street, 

Philadelphia,’ Pa. 
Gentlemen: 

About &@ year ago we #rote you that we had in service six 
"Ironclad-Exide" Batteries of type 15-MV, which were placed in ser- 
vice January 1912. We wrote this letter at the time because we 
were so much pleased at having received approximately three years 
service. You can, therefore, imagine that we are still more grat- 
ified to tell you that another year has expired so that we have re- 
ceived approximately four years service. This we know is an un- 
usual record for batteries in the very hard trucking service umer 
which we operate. It is a well known fact that: tne ordinary stor- 
age battery for this kind of work would probably not give much more 


than a year's life. 


Very truly yours, 


WILMINGTON STEAMBOAT COMPANY, 


* 2) Stab 


JSwW-J 


THE ELECTRIC STORAGE BATTERY CO. 


Manufacturer of 
The “Chloride Accumulator”, The “Tudor Accumulator” 
The “ Exide’’, “Hycap-Exide”, “Thin-Exide”’ and “ Tronclad-Exide’’ Batteries 


Boston Atlanta Rochester Cleveland PHILADELPHIA, PA. Chicago Denver St.Louis San Francisco 
New York Washington Pittsburgh 1888-1915 Detroit Los Angeles Toronto 
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WHY THE G. V. ELECTRIC IS THE 
LOGICAL CENTRAL STATION TRUCK 


Proven Efficiency: Built by old line manufacturer— 
15 years’ experience. Nearly 1,000 used by Central 
Stations alone. 

A Complete Line: Six capacities, |,000 to 10,000 Ibs. 
In addition to road trucks we build tower wagons, emer- 
gency wagons, winch equipped cable and pole trucks, 
Electric tractors and other specialties for public utility 
work. 

Wide Distribution: Used in 44 states and 9 foreign 
countries. Our experience in |28 trades and in prac- 
tically all Central Station districts enables us to intelli- 
gently co-operate in adapting G. V. Electrics to your 
work. 





Two-ton G. V. Construction Truck Towing Pole. Speed, 10 miles; mileage 45-50. 


Mileage: Even if you have sandy roads or steep grades we can 
give you motor and battery which will overcome these without greatly 
reducing mileage. We have conquered Pittsburgh, Cincinnati, Bal- 
timore, San Francisco, etc. 

Economy: Twice the speed and three times the life of a heavy 
trucking horse. Teamster drivers save high wages of chauffeur-me- 
chanic. Tires last 25 per cent longer. Minimum insurance rates. 
Minimum repair bills. Maximum days on road each year. 

Wears Best: The G. V. is the oldest and best Electric built. 
Bring your motor equipment problems to headquarters. How about 
a G. V. Agency for your town? Handsomely illustrated Catalogue 
No. 85 awaits your address. 


General Vehicle Company, Inc. 


General Office and Factory: Long Island City, New York 
New York Chicago — Boston Philadelphia 
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The Segments 





Even at extremely high speeds, there’s 
no danger of the parts working loose, for 
the steel sleeve and copper segments are 
embedded in 


BAKELITE 





The parts are moulded in at one operation, which 
gives great strength and reduces cost of manufac- 
ture—there’s no expense for mica V-rings and no 
unprofitable motions in slow and expensive as- 


sembling. 


19,000 revolutions per minute (the limit of the 
testing machine) didn’t injure this commutator— 


not in the least. 


BAKELITE MOULDED COMMUTATORS 
are very strong, impervious to moisture, dust and 
oils, and the insulation will not soften at the highest 
temperature in which electrical machinery operates. 


In fact, heat hardens BAKELITE. 


CENERAL BAKELITE COMPANY 
100 WILLIAM STREET, NEW YORK 


55-125 




















WHEN YOU NEED 
Moulded Electrical Insulation 


Send Blue Prints or Models and ask us to quote 
on your requirements. 


DICKINSON MBG. CO. 


Established 1875 as Dickinson Hard Rubber Co. 
SPRINGFIELD, MASS. 
KURT R. STERNBERG, Treasurer and General Manager 
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SHERWIN-WILLIAMS 
SAK (SSK Se 
— - “2 A ¥y 


INSULATING MATERIALS 


protect and make your insu- 
lating more enduring. A spe- 
cial insulating product for each 
special purpose—on_ every 
kind of electrical apparatus. 
Each product a tough elastic, 
high heat resisting varnish— 
giving the most protection and 
satisfaction possible. Our new 
booklet sent on request. 


INSULATING MATERIAL MAKERS 
CLEVELAND, OHIO 


Lat THE SHERWIN-WILLIAMS Co. Las 





761 CANAL ROAD 


| AAA 


























Ir 
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therefore it will retain its smooth, 
grippy action under all conditions the 
splice may be subjected to. 





More M. C. TAPES are sold than any other brand, 
due to the fact that lighting and power companies, 
street railways and telephone companies realize that 
M. C. BRANDS are the most scientifically com- 
pounded tapes in the world. And there is a kind for 
every electrical use—one for cable connections, another 
for re-insulating armature wire, another for high 
tension lighting circuits, another for resisting alkalies, 
acids, etc. 


In the arctics or the tropics M. C. TAPES “stay put.” 
Get the benefit of our advertising literature for the asking. 


Walpole Tire & Rubber Co. 


Massachusetts Chemical Co.’s Products 
* Walpole, Mass. 
Pioneers in Insulation Engineering 
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For Underground 
Equipment 


Get the result of twenty-eight years of under- 
ground conduit work. Jt will mean a decided 
boost in your profits. 


Cope Underground Specialties include: 











Quick Coupling Rods 

Plain Screw Rods 

Cable Racks 

Cable Reel Jacks 

Trench Jacks 

Bond Wiring for Cables and Bond Attaching Plates 
a oar for Pulling Cable 


Capstans for Pulling Cable 


Tamping Bars and Rammers 
Manhole Guard Rails 
a rminal Bells for Cables 

Cable Pulling Protectors . 7 
Especially Prepared Wire for Pulling in Cables 
Conduit Cleaning Tools 
Metal and Wooden Duct Protectors 


Send for the Booklet 


’ 


wv « ' = . 
Cope Cable Rack. _ a | Cope Bond Plate. 


T. J. Cope 


3244 North 15th St., Philadelphia, Pa., U.S. A. 


Cope Conduit Rod. 








“Subway construction is 


2 owe electrical en- 3 | | i. M. Gest 
ORANGEBURG ttt . i ? Contracting 
FIBRE CONDUIT aoe Sk Conduit Engineer 


is a specialized product |} 


for Subway and Central Executive Offices 
Station Work. bis < Woolworth Building 


Fully described in Book “W's \Eeea oe aes : Cincinnats NEW YORK San Francisco 


THE FIBRE CONDUIT COMPANY =e G. M. GEST. Limited 
ORANGEBUGG, N. Y. per , 

New YorRK CHICAGO (5 ahaa Montreal Winnipeg Vancouver 

BosTON SAN FRANCISCO. (ie 
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FLOOR OUTLETS 
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STEEL CITY ELECTRIC COMPANY 


1207-1219 COLUMBUS AVENUE , 
PITTSBURGH, PA. No. 477. NON-ADIJUSTARL E 


EIULIBSSSLIUITTES OME UUSSLIUULLEI 


ADJUSTABLE FLOOR 
OUTLET 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 














USE 


DURADUCT 


Reg. U. S. Pat. Off. 


2" Fishes No. 10 


The Best Jobbers in Your Town Sell Duraduct 
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220 Miles— 983 Tons of 


SHERARDUCT 


Sherardized Rigid Steel Conduit 


Used in the new Equitable Building 








In constructing this, the largest office build- 
ing in the world, all previous building efforts So 
have been surpassed. Only the finest pie 
equipment is being installed—equipment safe, E erarduct 
efficient and durable—and it is a significant —- 
fact that SHERARDUCT Sherardized Rigid | Metal 
Steel Conduit was selected and is being used Molding 
exclusively throughout. Flextube 
Flexsteel 
Outlet Boxes 


Eauieble Building, New York | National Metal Molding @ | feck’ 
S$ 


W ite for complete information and samples. 


Graham, Burnham & Co., Architects Monufecturers of . 
Thompson - Starrett Co., Contractors Electrical Conduits & Fittinss Fixture Studs 


1106 Fulton Building. PITTSBURGH.PA. | Autoflex 














BOSTON NEW YORK CHICAGO ATLANTA DENVER SAN FRANCISCO 
LOS ANGELES PORTLAND SEATTLE BUFFALO DETROIT S.2 








_Surgapnucy \ 1 


















ALPHADUCT 


TRADE MARK REGISTERED 





quality, in volume sold, and in protection to the wires. 


Write for samples. 



























Have Stood the Test of Time 


derground specifications. 


in any way. 
thus insuring an early delivery. 


them in any city where conduits have been installed. 


National Fire Proofing Company 
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The recognized leader of Non-Metallic Flexible Conduits, in 


ALPHADUCT CO. Sensey ‘tity, ns. 





McRoy Conduits—Camp Conduits 


Specify either of the above standard makes when writing your un- 


Factories East and West enable us to figure reduced freight rates, 
assuring you of the lowest delivered prices without sacrificing quality 


Large stocks of both single and multiple duct constantly carried, 


Our conduits have been used for twenty-five years. Inquire about 


Pittsburgh New York Chicago Boston 











CLEAN 
THREADS 





Every Man 
On the Job Likes 


Thread Protected Enameled Conduit 














Clean, Free-from-Enamel Threads 
Inside the Couplings 








It reaches the job ready to use—no lost 
time, no wasted effort. Pittsburgh Stand- 
ard is the highest grade enameled conduit, 
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Each man appreciates the clean, free-from-enamel threads. 
They save his time and his temper. 

Pittsburgh Standard Enameled Conduit, with its patented 
Thread Protectors, eliminates the tedious wasted hours spent 
standing at a vise running dies over pipe ends and reversing 
couplings. That is why every man likes 





with all the trouble left out. 


Pittsburgh Standard saves you money 
on every job, your men like it, and it 
costs no more than ordinary enameled 


conduit. 


If you are not using this clean thread con- 
duit you will want the interesting Pittsburgh 
Standard sample with its patented Thread 
Protectors. 


Write for it today. 


ENAMELED METALS COMPANY. 


PITTSBURGH. PA. 
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BUILD 
PROFITS 








ELECTRICAL REVIEW 


AND WESTERN ELECTRICIAN 
MAA ccc eee 








ITH expert crews, experienced in the peculiar 


requirements of underground ‘transmission, 


your installation can be completed in a shorter 
period and at less expense than if you attempt to do 
the work yourself, 
We can point to many installations in different parts 
of the country and in every instance—whether large 
or small installations—we were able to save money for 
the central station. 
Every detail of the work may be turned over to us, 


from 


“Specifications to Lights On’”’ 


Write us Now 


J. W. Turner Improvement Co. 


Des Moines, Ia. 


INA 


| 


IN 


! 
| 


IN 


_ 
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ANNOUNCEMENT 


of the 


Columbia-Quality 
Improved Gang Switch Box 


The p berwer “A” is the best improvement ever made 

g switch boxes. It kee oope the plaster 

rom breaking away around the plate. 

HIS new improved gang switch box 
is so decided an improvement over 
Rae) previous gang switch boxes that 
eae no elaborate description is necessary. 
Particular engineers and contractors will 
be quick to recognize the improvements in 


these gang switch boxes. 


Prices? No higher than the old styles. 
Write for folder GS-3 


COLUMBIA METAL BOX CO., 


226 E. 144th STREET, NEW YORK, N. Y. 
Sea A 


1 
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There’s Real Economy 
in Using 


Electrolet Conduit Fittings 
Not only inexpensive in first cost, 
but also make a quicker, better, 
neater-looking job. 
sk for Prices and Samples 
Killark Electric Mfg. Co. 
. Louis 
General Sales Representative, _ 
W. Douglas Woolley, 30 N. Michigan, Chicago 








Friction Tape, Splicing Compound, Armature Tape 
COVTETON ) 


CLIFTON MANUFACTURING CO.,_ - BOSTON, MASS. 
Warehouses: Boston, New York City, Buffalo, Chicago 














Concrete Anchors, Mal- Offset Fixture Studs. 


leable Iron, Galvanized. 
This Anchor is made 
so that concrete will 
flow through its walls, 
consequently they do 
not weaken the cross 
section of concrete. 


Ground Clamps. 


Made from No. 20 


This Stud will give 
an adjustment of % 


wones Daas integral and in. in any direction. 


tinned. perfect 
ground. 


Write for copy of our latest catalogue. 


THOMAS & BETTS Co. 


105 HUDSON STREET NEW YORK, 


N. Y. 
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LECTRODUCT” 


Enameled Conduit 


Nothing but satisfaction has fol- 





lowed 18 years of use. Made from 
easy bending spellerized steel tube. 
Protected by coatings of enamel 
not affected by temperature condi- 
tions. Smooth enameled interior. 
Clean threads. Send for a sample 


—examine and test it. 
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Galvanized Conduit 





Made from spellerized mild steel 
tube in 10 ft. lengths, threaded and 
reamed at both ends with coupling on 
one end. A uniform deposit of pure 
non-corrosive zinc protects the pipe. 
The interior is free from blisters or 
obstructions, being a black enameled 
raceway. The smooth glossy finish 
allows rapid fishing without the slight- 
est possible injury to the insulation of 
the conductors. Rethreading is un- 
necessary, as the clean, zinc-coated 
threads are free from enamel. 


TOOMFLEX’ 


for proof. 





Ask for samples of the three products. 


out trouble in hard places. 


Flexible Conduit 


Practically indestructible by any mechanical agency. No mat- 
ter how badly crushed, ““Loomflex”’ can readily be pinched back into 
shape. Twist or bend it any way you please, the durable structure 
can’t be injured. Its extreme flexibility allows it to be worked with- 
Every foot can be used. Fishing wires 


through the smooth raceway of ‘‘Loomflex”’ is a snap. Get a sample 


They are time and money savers. 


American Circular Loom Company 
90 West Street, New York 


Boston Los Angeles Seattle 


Chicago San Francisco Toronto 
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Trade Mark Registerd 


Resolve now to make the New 
Vear’s installation work more 
profitable to you by using the 
Flexible conduit fittings that 
meet all requirements of stand- 
ard wiring on the job. 


ADAPTiBOXES 


Reg. in U. S. Patent Office 


They are Standard and 
Special Fittings In One 


They save at least 25% over the cost of 
installing rigid conduit fittings, because 
no matter what the particular require- 
ment calls for an ADAPTiBOX may be 
knocked down and re-assembled then 
and there in a few minutes to meet any 
ordinary or special demand arising on a 
conduit installation. No waiting, no 
men idle while a boy runs back to the 
stock room or the supply dealer for a 
special fitting. 


If you have no copy of 
ADAPT i Catalog No. 105, send 
for one. It points the way to 
increased profits and satis- 
fied customers. Write us at 
once. 


THE ADAPTi 
MANUFACTURING CO. 


CLEVELAND, OHIO 


Chicago New York 
Boston Portland 





U 


3450 


fist 


34710 
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Patent Pending 
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SERVICE 


HE E. C. & M. Co. has not taken 

one war order; it will continue 
to refuse all work not connected 
with its normal business. 


Every man in its organization, 
every ounce of its resources, is 
available to give the utmost ser- 
vice to our customers. 


As in the past, The E.C. & M. 
Co. will devote its entire efforts 
and equipment to the business of 
designing and building the best 
Electric Controllers. 


THE ELECTRIC CONTROLLER & 


MFG. CO. Cleveland, O. 
. 

New York - 650 Church St Chicago - Monadnock Bik 

Pittsburg - ~- Oliver Bid Denver - - + Ideal Bid 

8irmingham,Brown-Marx Bid Toronto - Traders Bank Bid 








ELECTRICAL REVIEW 


ALL SIZES AND VOLTAGES > | 


Every coil examined and labeled under the direction of the 
underwriters laboratories. Ignition wire for autos, motor 
boats and aeroplanes. Send for booklet fully describing. 
American Steel & Wire Company 
Chicago New York Cleveland Pittsburgh Worcester Denver 


Export Representative: U. S. Steel Products Co., New York 
Pacific Coast Representative: U. S. Steel Products Co. 
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National Conduit and Cable Co. 


EXECUTIVE OFFICES 
41 Park Row - - - New York, N. Y. 
Manufacturers of 
Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For Power, Telephone and Telegraph 











Boston Philadelphia Chicago San Francisco 








San Francisco Los Angeles Portland Seattle 
or Cables of the 
BEST QUALITY 
ALFRED F. MOORE 
PHILADELPHIA 


ee RS 
If it is Insulated Electric Wire 

M We can give you what you M 
want and when you want it. 

NEW YORK CLEVELAND CHICAGO BOSTON 
CHATTANOOGA NEW ORLBANS 





Show Windew Cord Lamp Cord 
LOWELL INSULATED WIRE CO. 
Lowell, Mass. 
W.E.C.S. Wire Telephone Wire 

















JOHN G. ALDRICH, Pres. J. F. BLAUVELT, Agt. RUSSELL W. KNIGHT, Treas. 


New England Butt Company 


MANUFACTURERS OF 


Machinery for Insulating Electrical Wires 


Braiding, Taping, Winding, Twining, Cabling, 
Stranding, Polishing and Measuring 
Machines. 

CABLE COVERING BRAIDERS . FINE CASTINGS A SPECIALTY 








304 Pearl Street, Providence, R. |., U. S. A. 








DOLPHIN 


INSULATED WIRE 


Notable for its uni- 
formly high quality 
and dependability. 


Atlantic Insulated Wire 
and Cable Company 


120 Liberty Street, New York 


ag 4, Conn. Commercial Code 




















AERIAL CABLES CANVASITE CORD 
ANNUNCIATOR WIRE & CABLES oy WIRE AND CABLES 
ARMATURE COILS HARGING CABLE FOR ELEC. VEHICLES 
ARMATURE LEAD CONTROL CABLE FOR ELEVATORS 

COPPER SLEEVES 

ABLES COPPER STRANDS, BARE 
COPPER WIRE. BARE 
oe OR SLEEVING 


Insulated Wires 
and Cables 


peas AND WeATucaracer WIRE OILPROOF pimtencne BRAIDS 
FIREPROOF WIRES POWER E, CAMBRIC INSULATED 
FIXTURE WIRE E. PAPER INSULATED 
eas ENGINE cases POWER “ , FUBBER INSULATED 
pot ++ COVERED WIRE, N. E. C. S. 


UBBER TAP 
SIGNAL eine AND CABLES 





EL COR 
ELECTRIC LOCOMOTIVE CABLES ABLES, MINE 
BARE COPPER WIRE ELECTRIC VEHICLE, CHARGING CABLES 
BATTERY WIRE ELEVATOR ANNUNCIATOR CABLES 
BORDER LIGHT CABLES ELEVATOR CONTROL CABLES 

Y CORD ELEVATOR LIGHTING CABLES 
ENAMELED WIRE 
FLAMEPROOF WIRES NG PICTU co 
FIELD COILS orice WIRE AND CABLES 


JOHN A. ROEBLING’S SONS CO., TRENTON, N. J. 


BARE COPPER STRANDS 


weage 
HINE CABLES T 
TOR BOAT "CABLE CABLES 


po dh LEAD Wa L 
CAMBRIC CABLES 





LENO! 
u BURNING WIRE 
ARD CABLE 
ARD WIRE 


CABLE, PAPER INSULATION 











t 
SA ~y RUBBER INSULATION 
LE PAPER INSULATION 








TELEPHONE oa 
TELEPHONE WI 
WEATHERPROOF 








: RUBBER INSULATION 
WIRE 
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“ai ae ms Klik pad 
AMERICAN BRAND” 
WEATHERPROOF WIRE AND CABLES # 
HAS NO EQUAL 


For Fifteen Years 
“American Brand” 


Weather-Proof Wire and Cables 


have shown uniform excellence 


STANDARD TODAY 


American Insulated 
Wire & Cable Co. 
21st, Sangamon and Morgan Sts. 
CHICAGO 
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Arkansas State Capitol, Little Rock, Ark. Archt., Cass 
Gilbert, New York. “Sterling’’ Wire used throughout. 


High Class Building 


construction requirements as regards electric wires and 
cables are fully met when “Sterling’’ Rubber Insulated 
Wire is specified and used. One proof of this statement 
is the repeatéd indorsement of this wire by prominent 
architects, engineers and contractors who are putting 


“Sterling” Rubber Insulated Wire 


into many of the largest and most roted buildings in the 
United States. Among these we mention a few: U. 8S. 
Customs House, N. Y.: U. S. Post Office, Washington, D. 
C.: Masonic Temple, Pittsburgh; Philadelphia Stock Ex- 
change, Philadelphia 

While suited as to quality for high class buildings, 
“Sterling” is a general purpose N. E. C. wire and is sold 
at a price which permits its use in the cheaper sort of 
buildings. 


Samples and prices will be supplied upon request to our 
nearest office. 


Standard Underground Cable Co. 
Pittsburgh, Pa. 


Boston Atlanta Chicago Salt Lake City 

New York Pittsburgh Detroit Seattle 

Philadelphia Cleveland St. Louis Los Angeles 
San Francisco 











SOLENOIDS 
ELECTRO 
MAGNETS 

MAGNET WIRE 


THE ACME 
WIRE COMPANY 


NEW HAVEN 
CONNECTICUT 




















Habirshaw Wires and Cables 


For Aerial, Underground, Submarine, 
Mine, Building and Torpedo Purposes 


Habirshaw Wire Company 


Office and Works: Yonkers, N. Y. 
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Make the Way 
Safe and Bright 


with the 


MESCOLITE 


Oparaneg Woe 
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Consists of a japanned metal container with cover, fibre disc 
with battery contacts, polished metal reflector, clear glass lens, 
miniature battery lamp, lens cap or rim with three bayonet 
catches, a RED SEAL Dry Battery and a handle large enough 
to allow the arm to go through it. The bail or handle cannot 
become detached. No condition exists where light and safety 
are required, that may not be more satisfactorily served with 
the MESCOLITE, than with any lamp, lantern or other similar 
illuminating medium. 

It is the simplest battery lantern made. Positively fool proof. 
The battery cannot be inserted in the container in any other 
way than the RIGHT WAY. The slotted fibre disc prevents 
mistakes of this kind. 

The contact points shown inside the cover are of unequal 
widths, so that it is absolutely impossible to close the circuit 
accidentally. After cap is placed on the container a turn of the 
button connects the lamp in circuit. 

The fibre disc, with its two phosphor bronze connectors, is 
attached to the RED SEAL Dry Battery, the slotted part of 
the disc facing forward as it is being put into the container; 
a gentle push is all that is required to set it into place. 

The MESCOLITE is made to take a RED SEAL Dry 
Battery, Size “A,” and is supplied with a 1.5 volt lamp. The 
same container will also take a special two cell dry battery, and 
when so fitted, a 2.8 volt lamp is furnished with it. 

Printed matter in colors showing the MESCOLITE with de- 
tailed description will be forwarded on receipt of request. Deal- 
ers desiring to have a supply with their names printed thereon 
(our name not shown), may have it by making request for quan- 
tity wanted. 


Manhattan Electrical Supply Company 


NEW YORK =- - - 17 Park Place 
CHICAGO - - - - 1145S. Fifth Ave. 
ST. LOUIS - - - - 1106 Pine Street 
SAN FRANCISCO - 604 Mission Street 


Factories: Jersey City, N. J.; Cincinnati, O.; Ravenna, O, 


1916 


_ We want to get in touch with a number of good, 
live jobbers and dealers, to act as our agents in the 
territories not already covered. 


You know our line, it’s complete. It’s the fan the 


people ask for, therefore, it’s the fan you ought to 
handle. 


Write for our Catalog 106, and our 1916 
contract form with price list 


HUNTER FAN 
& MOTOR CO. 
114-118 Liberty St. 
NEW YORK 











Is the QUALITY Washer 
IT HAS NO EQUAL 


This splendid AUTOMATIC Electric 
Washer, Model 4, has a compact short 
bench that FOLDS UP when not in use. 
Has full washing capacity and takes but 
ea. floor space. Has ALL up-to- 
date —_ includt the RB bl 





x dels, 
Send for . It’s FREE and 
tells the AUTOMATIC STORY. 

















Over 100,000 Sold 


SIMPLEX 
Electric Heating Pads 


[ MITATED but not Equaled. 


There is a big field for its sale to 
Hospitals, Homes, Physicians’ off- 
ces, Sanitariums, Hotels, etc. 


Exclusive features described in 
our Sales Helps and Catalog 


SIMPLEX ELECTRIC HEATING CO. 
Mfrs. of Everything for Electric Heating and Cooking 


15 S. Desplaines St. Cambridge, 612 Howard St. 
TRADE MARK Chicago, ILIl. Mass. San Francisco 
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This is one of the 





popular Globe Electrics, G (GLOBE 
but you may like others : =O 
better. See our catalog. mf] hoes 
{3 £3 
nae 4 
Matchless _ a a ACI 
Flameless 
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ot . 
HERE are a dozen styles of Globe Electrics shown in our 
big catalog. They range from a big, double-oven, nickel- 
and-white-enamel dreadnought to a small, one-unit hot 
plate. It is not variety, however, but satisfactory operation, 
that has put 


GLOBE ELECTRIC 


Stoves and Ranges 


on display in the biggest electrical companies in America. 


These companies adopted and push Globe Electrics because the ranges 
have proved efficient, satisfaction-giving, and once sold, stay sold. 
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Before you decide on a range to push give thought to Globe. To your 
patrons the Globe trade mark stands for forty years’ experience in making 
satisfactory cooking apparatus. A reputation 
you can cash in on if you act quickly. 


Big Globe Catalog FREE 


The Globe Electric Catalog is complete—is one of the 
handsomest range catalogs ever published. Send for 
it, and also let us explain the Globe Proposition to 
you. Act today and be a leader. 


The Globe Stove and Range Co. 


Kokomo, Indiana 














“DO IT ELECTRICALLY” 
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“Most T alked-of Cleaner on the Market “Actually Takes the ‘Work’ Out of 


T oday.""—Trade Journal. Housework.’”’-—A Proven Fact. 


Install an “APEX” Electric Cleaner Dep’t! 


Ee. Sales Quick,—Profits Big,—and 
Pe Customers Really Pleased ! 


fe Here’s the most highly improved and thorough prac- 
z tical machine you can buy. It comes as a result of 
five years’ close study and experience in vacuum 
cleaner building, and in remarkably short time has 
won enviable repute among dealers and housewives 
in every section of the country, for everyone is more 
or less familiar with the basic principles of suction 
cleaning and its many advantages, therefore the in- 

tense practicability of the APEX has always won samenes @iids tues wea ioe 
attention from the very start. —g --/-,*- 5,5, 45 —- 


Read These Points of , 
Superiority ! 


1. The Apex Design 

The over all height of the APEX is only 
six inches—lower no doubt than any 
other cleaner on the market. The nozzle 
is wide, low-down and long-nosed, cleans 
under things as well as around them— 
and may be adjusted to three variable 
positions—higher or lower—making it 
efficient on all floor coverings. 


2. The Apex Motor 

The APEX Universal series-type 
motor is extremely powerful; de- 
signed correctly. Horizontal type, 
trouble-proof and fool-proof, with 
rectangular brushes covering min- 
inum segment area. 9,000 to 10,000 
r.p.m. Same motor operates on 
25 to 70 cycles or on direct current. 


3. The Oiling System 


Thru the APEX automatic 
bail oiler, oil is carried direct 
to an oil reservoir and is then 
fed to the bearings by wick and 
spring, insuring uniform appli- 
cation of oil until the very last 
drop in the reservoir is exhaust- 
e 





The APEX nozzle is divided into two 


The distinctive shape of the APEX 
nozzle permits it to ‘“‘poke’’ under 
radiators, around casters, any place, 
every place to be cleaned. 


The APEX motor is fully guaranteed 
in every respect, ample size—no dan- 
ger of over-loading. 


4. The Apex Suction 
DEALERS is wonderfully strong and even- 
ly distributed. The base or pan 


Order an of the cleaner is an inclined 


plane that follows straight lines. 
The air is maintained at the 


“APEX” 
on Trial 


Try it—show it to 
a few of your cus- 
tomers hear 
their comments— 
we'll gladly send 
an “APEX” for 
y our inspection. 
Write us today. 


ee 


same density and velocity from 

the time it enters the machine 

until it reaches the bag,—so 
that lint, dirt, etc., 
has same_ suction 
force continuously 
applied. 


5. The Apex Brush 


self-cleaning, is located 
in the mouth of the noz- 
zle; it enables the Apex 
to pick up all forms of 
dirt that defy brooms and 
ordinary cleaners. 





The APEX attachments include tools 
to thoroughly clean every fabric and > 
surface—as well as for blowing dusts 
and dirt out of inaccessible places. 








ss 


THE APEX ELECTRICAL MFG. CO. 


Manufacturers of the APEX Electric Suction Cleaner 


CLEVELAND, OHIO 
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The Hot Bath i is Ready 


One turn of the handle to the left and the 
“GEYSER ELECTRIC WATER HEATER” 


delivers hot water in the quantity desired. Economy is reduced 
to its simplest factors. Quantity and temperature under abso- 
lute control. Turn handle to neutral position, current con- 
“sumption ceases. Turned to the right, cold water flows from 
the tap. 


For the bath, the kitchen, the doctor’s or dentist’s office, hos- 
pitals, barber shops, hotels, cafes, bars—anywhere that hot water 
is desired at a moment’s notice, free from the contamination of 
a piping system and absolutely sterile. 


No trouble to attach. Sell the “Geyser” as a primary or aux- 
iliary water heating system everywhere that current is available. 


Ask us today to send you full information 


FELDMAN MANUFACTURING CO. 


254 West 44th Street New York 
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Fits Any 
Sewing Machine 





This Simple Li Little Wonder Worker 







Changes Any Machine 
Into an Electric Self .- 
Operating Labor Saver 


has 


Easily Adjusted— 
No Tools or Screws 


So simple a child can operate it. 
ust place the Sew-E-Z on any sewing ma- 

chine next the hand wheel. Attach the plug 
to any electric light socket. Then place the 
little self starter on the floor. A light pressure 
of the foot starts the wheel, “press a bit 
harder to sew faster.” 

Anybody can attach it to any kind of sew- 
ing machine (old or new.) 

Anybody can work it. No strength or en- 
ergy required. No cramped position. Abso- 
lutely no strain on any vital organs. 

Sew-E-Z is different; you have never seen 
























eo anything like it. A universal motor with a re- 
by versing lever. You don’t have to send an ex- 
pert to attach and operate it. 


5-Year Guarantee 


Packed with every Sew-E-Z is our 5-year 
rantee. Your assurance of absolute satis- 
action. 


Dealers:—Write your jobbers for full details. 
Send for handsome display cards and consum- 
ers’ literature with your imprint furnished free. 


A National Advertising Campaign is creating 
a big demand. You want to be prepared. 


Ask Your Jobber 


Hamilton-Beach Me Co. 


Racine. Wis. 
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Have You Received Your Copy? 





If you haven't received your 
copy of the new 1916 Robbins & 
Myers Fan Catalogue, let us 
know and we shall be glad to 
send you one. 


It lists the season’s most com- 
plete and up-to-date line of fans. 
Every desk and oscillating fan 
shown is a new 1916 design. 





6-inch Desk Fan 
Drawn Steel 


Among the new features are the six-inch desk fan 
and nine-inch oscillator—the two models which should 
be the biggest sellers ever produced. 


Robbins aMyers Fans 


o-inch Oueillater are now made in all sizes, in both the drawn steel and 
Drawn Steel . ° ° 
cast iron frame construction. In the R. & M. line there 
is a fan to fit every need at a price to fit every purse. 





And Robbins & Myers Fans are advertised consist- 
ently in the leading ‘National Weeklies. The dealer 
who handles them has the advantage which comes from 
selling a product which the public knows. When the 
dealer offers his customer a Robbins & Myers Fan, the 
customer knows he is getting a high quality product. 





The line of advertising helps offered to dealers with 


“Drawn Steel R. & M. Fans this season is in keeping with the quality 
and up-to-dateness of the new line of fans. Ask to see 
samples. 


The Robbins & Myers Co. 
Springfield, Ohio 


New York Philadelphia Boston Rochester Cleveland 
Cincinnati Chicago St. Louis San Francisco 





306 
12-inch Desk Fan 
Drawn Steel 
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TRADE MARK 
Se ee 


INSULATED WIRES AND CABLES 


Our Twenty-Ninth Year 


No matter whether it is the insulation of a wire, a reflector for di: Mect 
receptacle for difficult service or a protecting fuse, the “Central” 
are superior to most and inferior to none. They fulfill a purpog 


PATTERSON ~ 
BATTERY TRADE MARK 


REG. U.S. PATENT OFFICE. 


Okonite Wires 
M AXOLITE 
Okonite and Manson Tapes REFLECTORS 


give the highest efficiency of 
which white fire - enameled 
steel is capable. Equipped 
with Type “R”’ fittings,’ they 
Okonite wire properly in- are easiest to wire, quickest to 
stalled with Okonite and install and are weather and 
Manson Tapes gives perma- fume proof. Perfect ventila- 
nence to the installation and tion is provided in all types. 
a knowledge of security to The ideal housing for Mazda 


the owner. C units. 


Made in all styles. Send 
Send for catalog and prices. for bulletin and prices. 


Areand have been for years 
the standard by which others 
are compared. 


INCANDESCENT 


Send for data on our specialties — Okonite Wie, 


Berylite Glassware, D & W Fuses, Deltabeston Wire 


ELECTRICAL 
APPARATUS 


CON- SULETS MOTOR DRIVEN BLOWERS 
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Riettn, a I 
o ST piel. 


G: : 
4icaS® “oF SERVICE THE IDEAL INDIRECT UNIT STANDARD 


of Electrical Milerchandising 


ect lighting systems, a diffuser for indirect illumination, a plug and 
specialties (like the standard products of the House of Service) A\ 
_and their prices are as low as is consistent with a reasonable profit. PyoNous A 
: SS 


) 
INDIRECT LIGHT 
ING UNITS 


at” 
oo 
: \ 


RALCO PLUGS AND D €&> W FUSES 


RECEPTACLES 
salinities -bI Give more fuse value than others because: 
are practically indestructible. 
They meet actual service neces- 
sities in diverse conditions with They are riveted as well as soldered 
absolute satisfaction. They are and cannot let go. a 
, ° ° MwA 
especially desirable for use with ' - (ge? 
portable machinery, vacuum Blades 7 aeaiaaaaaa and eliminate Say 
cleaners, electric charging appar- excessive neal. (OLVMBI A 
atus, elevators, stereopticans, DELTABESTON WIRE DRY 
moving picture machines and . BATTERIES 
flood lighting systems. In many For Armature and Field Coils. Heat 
that destroys cotton insulation has no 


types—fused and fuseless—each injurious effect upon DEL TABEST ON 


designed for a specific class of 
service. It is not affected by moisture. 


Links are scientifically designed. 


Send for bulletin and prices. Send for catalog and prices. 


Okonite and Manson Tapes, Maxolites, Alexalites, 
G.E. and Diehl Fans, Ralco Plugs and Receptacles, 
Central Vacuum Cleaners, Universal Heating Devices, etc. 


tric Companyp 


Avenue, Chicago, Illinois 


WIRING DEVICES 


BELLS AND BUZZERS ELECTRIC HEATING DEVICES 
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The Lamp of a Thousand Uses 


Its merits heralded all over the country by a big national advertising 
campaign (you've seen our ads in the best mediums), the Wallace Portable 
has run away with the field and far outsold the combined sales of all other 
lamps of similar character. 


A Wallace stands, hangs, clamps or 
sticks anywhere, in any position. It’s as 
necessary, these days, in a traveler’s bag 
as a tooth-brush. In the house it is splen- 
did for use in the bath-room (it will cling 
to a mirror or a window pane), as a read- 
ing lamp, on a sewing machine, on the 


The Wallace Portable head piece of the bed, in the kitchen— 
Lamp Folded wherever added light is needed. 


Retails at $2.25 


and the dealer’s profit is very attractive. Unreserved guarantee—you may refund the 
purchase price in every case the lamp does not give satisfaction. 


Write for Discount and Sample J 
\ Wallace Novelty Co., 19-25 £. 24th St. New York Sen > 








These Booklets are just what you want for Your 
1916 Requirements! 


They Illustrate and Describe Hundreds of 


- FARIES FIXTURES 


STABLE as well as the renowned Farieslite, the doubly- 
Bf prey . ventilated Type C Mazda Unit. Jobbers, con- 
ELEC TRS, FIRTUBES : tractors and central stations should lose no 

m i time in securing our illustrated catalog and 
PARIS MANUTACTURING © bulletins describing our complete line. All 
Faries Fixtures are ready sellers and profit 


bringers. 
ACT NOW—TODAY 


Faries Mfg. Co. 


Decatur, II. 
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White Porcelain Enamel Fixtures 











16-in. 


18-in. Reflector.... 







16-in. 
18-in. 


Reflector..$ 
Reflector.. 





1122 Pine Street 








Perfect Ventilation— 


Very Attractive and Economical 
No. 1 





List 
Reflector....$5.00 


5.75 





List 
10.50 
11.25 


T. C. White Electrical Supply Co. 


for the 





List 
16-in. Reflector....$6.25 
18-in. Reflector.... 7.00 


DURING JANUARY 


$ 


TO DEALERS 


WIRED 40c EXTRA 


6-in. Fitter $5.50 eee” se 
———— se * a os 
8-in. Fitter_........... 










St. Louis, Mo. 








ice goes with 
deliveries. 


money. 


Write for prices 


KENTUCKY ELECTRICAL C0., Inc. 


Not connected with any 
ether lamp concern 


OWENSBORO, KY. 





quirements by 3 
using the fils 
Made in U.S.A. 


“KENTUCKY” 
DRAWN WIRE 
TUNGSTEN LAMPS 


The prices will prove an agreeable surprise. 
Every lamp is guaranteed. 
every 
the country is permicted to beat us on quick 
Try a few “‘Kentucky” Tungstens. 
You’ll agree they are better lamps for less 


for this month. 


Personal serv- 


order. No concern in 





Bowl, 16 in. Diam. 


Designed by our own designer, this ar- 
tistically molded bowl and graceful cast 
bowl-handle are exclusive with S. & A. 
The exclusive feature of this fixture makes 
it doubly valuable to you—for you can 
have no competition. 


Order your “profit-maker’’ now. 
sure you have our catalog No. 18 handy. 
You will need it to show your customers. 





100% Profit 


Month 


A properly constructed semi-indirect fixture— 
pressed glass bow! diffuses all the rays evenly 
—soothing to the eye. 
offer we will sell this handsome semi-indirect 
unit at far below our regular catalog price. 
(See page 35, Catalog No. 


of January 


As an introductory 


18.) 








Length, 36 in. 





Make 


We purposely made up this fixture in a 
larger quantity than usual in order to be 
able to offer a particularly attractive value 


Take advantage of this opportunity. Order at least 
two, right now. Write for Catalog No. 18, to-day. 





21 Warren Street 





Price holds good only for January. 


Order now, and start the month right. 


WRITE 


SHAPIRO & ARONSON 


New York City 
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Deco Deco Deco Deco ‘Deco Deco 
THIS SPEAKS FOR ITSELF 


Nitrogen 
Tungsten 
Carbon 
Miniature 


LAMPS 


Imported 
and 


Domestic 


DEUTH & COMPANY 


Py 
ay 


1 PER ERELRR (FP Tr 
Sale 0a, 1 uF 


Every 
Lamp 


FE] FRE: ope) Sep 
PEPE TI 


Guaran- 
teed 


— 


man 


Our Lamps 
Are Used 
Every- 


where 


Write for special discounts — we charge only for brokerage 


Fifth National Bank Bldg. 
131-133 E. 23rd Street New York 








Nitrogen Filled Automobile Lamp 


The A. C. Mannweiler 





A Sensation 





Drawn tungsten wire, helically 
wound, and the bulb filled with 
an inert gas! The most effi- 
cient miniature lamp made. 
Leading auto mfrs. use it on 
best cars. Largest dealers han- 
dle it. Biggest discounts— 
strong guarantee. We stand be- 
hind every lamp we make. 

Write for prices and discounts. 


Fort Wayne 
Indiana 





OY Ai 


Concentrated Fila- 
ment, Tungstens 


Lux Mfg. Co. 


Hoboken, N. J. 


UY 
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Best Grade Renewed Lamps 


Both Carbon and Tungsten Types 
We guarantee you most for the money 


BOSTON-ECONOMY LAMP DIVISION 


National Lamp Works of General Electric Co. 
128 MAPLE STREET DANVERS, MASS. 











Fig. 965 
Battery Charging Con- 
nector 


ie 
<i 


A 990 
Branch Connector 


240 West 50th Street 


Klieg] Connectors 


for all theatrical and commercial 
purposes. 

Approved N. B. F. U. 

2 Wire 5 to 200 Amp., 110 Volts. 

3 Wire 5 to 60 Amp., 250 Volts. 

Connectors are provided on each 
end with an approved Cable Clamp, 
which has teeth which bite into the 
cable and hold the cable firmly by 
its outer insulation. 


Universal Electric 
Stage Lighting Co. 


; Gr 
Mle gl J3ros. 


NEW YORK 











Bing! 
Busted belt, half hour gone 


Save that 
delay 
cee? Just a hammer 
” J to apply 
Alligator Steel Belt Lacing 


A smooth and lasting joint on any belt 
Ask for free sample end prove it 


Flexible Steel Lacing Co. 522 South Clinton Street 


icago 
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ANNOUNCEMENT 














of General Electric Company has had the exclusive 

right of manufacture and sale of Holophane pris- 
matic glass in the United States, expires on December 31st, 
1915. This makes it necessary for the General Electric 
Company to discontinue the use of the name Holophane 
in the title of its selling organization which has handled this 
glassware. 


P \ HE agreement under which the Holophane Works 


@ Therefore, on January Ist, 1916, the title Holophane 
Works of General Electric Company will be replaced by 
that of Ivanhoe-Regent Works of General Electric Com- 
pany. 


@ All orders for Regent Glass and Ivanhoe metal reflectors 
will be handled at Cleveland, Ohio, by the same organiza- 
tion as before; and this organization will also offer for sale 
the Holophane prismatic line of glassware. 


@ The owners of the Holophane letters patent have estab- 
lished an office in New York City, but their organization 
should not be confused with the Ivanhoe-Regent Works. 


@ The Ivanhoe-Regent Works respectfully solicits a con- 
tinuation of your patronage on Holophane prismatic glass, 
as well as on the newer lines of Regent ornamental glass, 
and Ivanhoe metal reflectors. 


IVANHOE-REGENT WORKS 


of General Electric Company 
CLEVELAND, OHIO 


BOSTON PHILADELPHIA CHICAGO ST. LOUIS 





NEW YORK 
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In Catalog E 2 


for immediate shipment 


you will find listed, described {and illustrated 
the 


Edwards Line 
of 


Electric Fixtures, Brackets, Pendants, Combi- 
nation Fixtures. Art Glass Domes, jElectroliers 
and Portables. 

Every design of proved selling merit—every 
number ready for shipment. Write for Cata- 


log E 2. 


- 
































Edwards Lighting Fixture Co. 
Chicago 























Operated at a touch, 
but full of a tremen- 
dous capacity for hard 
work, describes 


“CIRCLE T” 


Write for it today 


The “SUNDH” 





Catalog of Electrical 
Controlling Devices 


For Direct and Alternating Currents 
You need it—and you'll find it mighty helpful 


SUNDH ELECTRIC CO., New York 


Chicago Office: H. J. Kaufman, Peoples Gas Building 





Push Button 
Switches 


Write for bulletin. 
The Trumbull Electric 
Mfg. Company 


Plainville, :: Connecticut 














( F RITTENHOUSE Type “SB” BELL RINGING 
os in TRANSFORMER Makes Its Big Appeal 


aS 





ey 


Flush Plate 
covers opening 
and is drilled and 
tapped for any 
standard iron 
bell box. 





Fits standard switch box 
or may be reversed for 
surface mounting. 


Through Its Simplicity 


Approved Lists at $2.50 


Nothing like it made. It fits a standard 
single gang switch box, and the bell may 
be mounted on the transformer plate, 
which is drilled and tapped to take any 
standard bell. The result is the neatest 
possible job and secondary line trouble is 
practically eliminated, because the push- 
button loop is the only wiring necessary. 

Ask for Bulletin—Order a _ sample. 
Money back if you say so. 





s a fine 


when ‘set win The A, E, Rittenhouse Co. 
oe Honeoye Falls, N. Y. 

—- = 2c. P., Pacific Coast Stock, Electric Agencies Co., 
neces. pax 247 Minna St., San Francisco 
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Ohe 
COo- aactipnter ininaaiats 


SERVICE 


We render a customer make 


BRYAN-MARSH 
MAZDA 


A vital part of his business 


Our central stations and agents have the un- 
limited use of our Illuminating Department in 
soliciting and securing new business. We prepare 
| complete plans for lighting installations, without 

cost to the customer. No illumination problem 
is too large for this department to handle; no 
installation too small to receive careful attention. 


| We are firm believers in co-operative adver- 
| tising work; and, with this idea in view, we keep 
| constantly in touch with our customers, offering 
them live advertising matter in the way of win- 
dow trims, newspaper cuts, lantern slides, folders, 
counter stands, metal signs for indoor and outdoor 
use, housewiring campaigns, and special features 
as they are developed. 


Our complete stocks, and numerous 
distributing centers throughout the coun- 
try insure prompt shipment of orders. 


BRYAN-MARSH DIVISION 


National Lamp Works of General Electric Co. 
CHICAGO, ILL. CENTRAL FALLS, R. I. 


Minneapolis Detroit New York Los Angeles Kansas City 
St. Louis Denver Oakland New Orleans Seattle 
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WESTINGHOUSE 
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A LOOK INTO THE FUTURE 


Now, at the beginning of the year, 
you are formulating ideas and planning 
campaigns to develop your business— 
to increase the value of your service. 

From all indications, general condi- 
tions will be favorable for expansion. 
Results will follow energetic effort. 


Your lamp business presents a won- 
derful opportunity, an opportunity we 
would like to help to take advantage of. 
For the coming year we can give you 
co-operation which will help you pro- 
duce the results you want. 


We offer you a product of superior 
quality, the result of thirty-five years of 
successful lamp making. 

We offer service as perfect as we can 
make it. 


We offer extensive advertising and 


selling help, more extensive even than 
that of the past. 


We offer the benefit of our experi- 
ence in lamp manufacture through ed- 
ucational literature. 


We offer the personal work of our 
District Managers and Salesmen to in- 
crease the efficiency of your Salesmen 
in developing new business. 


Finally we offer the name WEST- 
INGHOUSE MAZDA which means 
prestige for those who handle Westing- 


house Mazda Lamps. 


You can easily take advantage of our 
help; a post card to us will bring you 
the facts. If you have had the benefit 
of Westinghouse Mazda Service in the 
past, you know that it represents some- 
thing worth while. 


“Guaranteed by the Name” 


Westinghouse Lamp Company 


Los Angeles Portland 
Milwaukee St. Louis 
New Orleans Salt Lake City 
New York San Francisco 
Philadelphia Seattle 
Pittsburgh Syracuse 


Atlanta Cincinnati 
Baltimore Cleveland 
Boston *Dallas 
Buffalo Denver 
Butte Detroit 
Chicago Kansas City 


*Westinghouse Lamp Corporation. 


Export Sales Dept.—165 Broadway, N. Y. C. 
For Canada—Canadian Westinghouse Co., Limited, Hamilton, Ont. 
Member Society for Electrical Development. Do It Electrically. 
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or x hetter 


Leomyp 2Y Ca” 


resolve to use 


“NEW YORK” 





Nitrogen Filled High 
Efficiency Lamps and 


“REGENT” 


Wire Drawn Tungstens 


Our nitrogen filled high efficiency lamps rep- 
resent the point of the most advanced devel- 
opment in the making of lighting units. 60 to 
1,000 watts; immediate delivery; no hamper- 
ing contracts; honest prices; full guarantee. 
Sold strictly on merit, these lamps are trade- 
winners. 


“Regent” Wire Drawn Tungstens in all watt- 
ages can be had om rush orders in any quan- 
tities. Buy only the quantity you know you 
can sell—no trade agreements required before 
you handle “Regents.” Order a trial case—it 
won’t cost you a cent if you are not more than 
merely satisfied. 


Write us for the most liberal dealer 
proposition ever offered 


NEW YORK 
ELECTRIC LAMP CO. 


Sales Dept. 
38 Park Row New York City 


Sales Agents Wanted 
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Central Station Dividends 
for 1916 


will be greater if waste of labor, 
energy and material is reduced 
to the ultimate minimum. One 
necessary factor in operating 
efficiency and economy is the 


use of 
A-W 
Series Mazda 
Regulators 


Accomplish certain definite 
results: 


They prolong the life of expensive lamps — 
Vacuum Mazda and Mazda C Lamps. 


They cut maintenance expense on series street 
lighting systems. 


They maintain continuous good service because 
regulation is instantaneous. 


A-W Series Control is the one sure and auto- 
matic method of guarding against loss of 
efficiency through under-voltage and _ rup- 
tured filaments through over-voltage. 


The A-W Mazda Regulator book should have a 
place in every central-station operator’s library. 
Full of valuable information. Write for a copy 
today. 















A-W Mazda Regulator 


Pole Type 


Mounted on a pole in 
the same manner as a 
central-station distribut- 
ing transformer. Ex- 
pressly designed to fill 
the demand for a unit 
regulator for feeding 
series burning vacuum 
or Type “C” Mazdas 
without requiring an at- 
tendant. “On” or “Off” 
control is usually ob- 
tained by means of a 
high-tension oil break 
and automatic time 
switch, requiring wind- 
ing only once every eight 
days. Fool-proof and 
double-proof installation 
—a large number of 
middle west central sta- 
tions are protecting their 
lamps by the A-W Reg- 
ulator System. 

Also made in Station 
Type. 





Electric Appliance Company 


Chicago Dallas 


New Orleans 


San Francisco 


Packard Electric Company 


Warren, Ohio 
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Flat Cone Reflector Shallow Bow] Reflector 
Cat. No. X5402 “X” Type Fitting Cat. No. X5423 


A valuable new feature of Benjamin Reflector Sockets 


brought out in our Catalog B-21 is found in what we call the “X” type, separable, easy-to- 
wire fittings. These fittings are made of malleable iron, machined, and fitted in our own 
factory, are interchangeable, thus assuring the perfect assembling of each and every fixture. 
Reflectors themselves have hexagonal opening through which the corresponding portion of 
the fitting projects sufficiently to permit the use of a wrench for tightening to the conduit. 
These fittings have a larger bearing surface than any other on the market, and are furnished 
with gaskets which will not deteriorate under changing atmospheric conditions. Then, too— 


NOTE: All reflectors are carefully nested in standard packages of 10 each. Special 
containers with cardboard cones between reflectors make it possible to assemble otherwise 
bulky shipments in a very limited area. This makes it possible for the dealer to carry 
a representative stock with a minimum amount of room, etc., etc. 





For Good Results Use “Benjamin” Reflector Sockets 


BENJAMIN ELECTRIC MFG. CO. 


120-128 S. Sangamon St. 
NEW YORK CHICAGO SAN FRANCISCO 


114 Liberty St. 590 Howard St. 
TORONTO LONDON, ENG. 
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The Seventh Edition of the 


ELECTRICAL 
BLUE BOOK 


is now being distributed 


All subscribers who 
paid delivery charges 
twill receive their copies 
during the present month 


A limited edition is for 
sale at $2.00 per copy 


Address 


ELECTRICAL BLUE BOOK DEPARTMENT 


Electrical Review and Western Electrician 


608 South Dearborn Street 
Chicago 
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E TAKE this opportunity to 

express our appreciation for 

the business which central sta- 
.tions, dealers and contractors have 
placed with us during 1915. 


At the beginning of another year we 
look forward to the opportunity to serve 
the industry in such a way as to merit a 
continuation of, and an increase in, its 
valued patronage. 


Western Electric Company 


New York Atlanta Chicago Kansas City San Francisco 
Buffalo Richmond Milwaukee Omaha Oakland 
Philadelphia Savannah Indianapolis ‘Oklahoma City Los Angeles 
Boston New Orleans Cleveland Mirineapolis Seattle 
Pittsburgh Houston Cincinnati St. Paul Portland 
St. Louis Dallas Denver Salt Lake City 
EQUIPMENT FOR EVERY ELECTRICAL NEED 
Member Society for Electrical Development. “Do it Electrically” 
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SUNDH 


controlling 
devices 





Gauge 
il ype 
Regu ator 


Gives the most 
satisfactory means 
of controlling 
pressure in tanks, 
reservolrs, etc... by 
starting and stop- 
ping motor-driven Improved Tank and 
apparatus. T-he Sump Switch 
construction consists of a silver-tipped contact lever attached ' 
to the tube and moving between two silver contact points on Operation and interior mech- 
anism are extremely simple. 


pressure fluctuations. The screw on the right is used for : ; j 
Unequaled for controlling the 


adjusting to maximum pressure desired and the lower screw 
It water level in tanks, wells or 


pumps. The switch is weather- 
proof and can be made water 
tight if required. The Sundh 
Improved Tank and Pump 


on left hand is for adjusting for difference in pressure. 
can be set to operate on a pressure difference of about three 
to five per cent. A wider range may be obtained by screwing 
down the left-hand screw. Fully explained in Sundh catalog. 


Switch is fully described in cat- 


Solenoid Motor Starter alog. 


One particularly important feature is the absence of sliding 
contacts. Thus the usual trouble due to arcing and conse- 
quent sticking of the moving members is avoided. This motor 
starter is compact and simple. All wearing parts may easily 
be replaced. Construction and operation given in catalog. 
We also furnish the following standard 

devices: 
Fire Pump Panel Valve Control 
Elevator Controllers Speed Regulator 
Circuit Breakers Hand Starters 
Remote Control Switches Switches— Automatic and Hand 


Liquid Level Indicator Automatic Starter for A. C. 
Lighting Panels and D. C. 


An interesting catalog fully descriptive of Sundh Con- 
trolling Devices sent on request. You'll find it helpful. 


Sundh Electric Company 


New York 


Chicago Office, H. J. Kaufman, Peoples Gas Building SOLENOID MOTOR STARTER 
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Our most hearty wishes for a 
prosperous New Year are ex- 
tended to the electrical dealers 
and contractors of the country. 





1916 will offer many opportunities for 
the profitable sale and installation: of 


ANDERSON 
Automatic 
Time Switches 





Policy 
and 
Performance 


HE Roller-Smith Company has 
back of it an experience extend- 
ing over a period of twenty 
years. The results of that experience 
are incorporated in every device which 
bears its name. To this we add the 
most careful selection of materials, 
workmanship of the highest order and 


exacting calibration and inspection. 


We do not market our apparatus in- 
discriminately with the idea of selling 
a customer as much as he will buy. 
Every member of our sales organiza- 
tion works on the principle that our 
interests are best served if the cus- 
tomer is sold only what he needs and 


what is best suited to his needs. 


Type K Time Switch Type F Time Switch 


Our responsibility and interest do 


Double Pole, Double 
Branch, for Potentials 
not Exceeding 250 Volts, 
A Cc#nbd ¢ 

This switch is de- 
signed to close one cir- 
cuit before the other 
and open both at the 
same time, or to close 
both circuits at the 
same time and open at 
different times. 


Double Pole, Single 
Throw for 250 Volts D. C. 
or: A. C. 

Operating mechanism is 
positive and absolutely 
dependable under all con- 
ditions. Will switch cir- 
cuits on or off at any pre- 
determined time. No at- 
tention other than wind- 
ing once a week is neces» 
sary. This time switch 
may be equipped with 
Sunday or Holiday Cut- 
Out Attachment, or Sat- 
urday Time Extension 
Device. 





Anderson Time Switches will 


take care of any “on” or “off” 
combination. Write for Bulletin 33 


ALBERT & J. M. ANDERSON MFG. CO. 


(Established 1877) 
289-293 A St., Boston, Mass., U. S. A. 


Branches 


NEW YORK, 135 Broadwa+ Chicago, 105 S. Dearborn’ St. 


PHILADELPHIA 
429 Root Estate Trust Bldg. 
y* SAN FRANCISCO 
613 Postal Telegraph Bldg. 
LONDON 


48 Milton Street, E. C. 





not cease with the sale. We stand 
back of every device we sell, not only 
for a year, but for all time, and our 
keen desire is that every user of our 
products shall be not only a satisfied 


user but a friend. 


The rapid growth of this Company 
attests the inherent soundness of its 


policies. 


Roller-Smith Co. 


203 Broadway New York 


Manufacturers of Electrical Measuring 
and Protective Apparatus 
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ELECTRICAL 


REVIEW AND WESTERN 


“We receive, assemble and dispose of thirteen mil- 
All of these are counted on 
your machine, put in our stock room and are re- 
counted when taken out of our stock room on Shop 
With the assistance of this machine we are 
able to do without any stock clerk or any extra man, 
which means that we save the salary of these men. 

“If we had to count these pieces by hand, we could 
not turn out the number of units we do. We find the 


lion parts per annum. 


Orders. 











Counts 13 Million Parts a Year 


On ONE 


NATIONAL COUNTING 
WEIGHING " MACHINE 


The Manufacturer of a well known spark plug made 
this statement. 


He says: 


ELECTRICIAN 








Vol. 68—No, 1 
















machine very accurate and most satisfactory in 
every respect.” 

































Thousands of Manufacturers are saving money and 
eliminating counting troubles with the National Count- 
ing Machine. Let us tell you who they are—also send 
you Illustrated Catalogue R. 


NATIONAL SCALE COMPANY 


36 Montgomery Street 


‘Manufacturers of National-Chapman Elevating Trucks 





The Panel Board Problem Solved by 


C & P “BARRIER” CUTOUTS 


When placed side by side they form any size Panel Board 
required, with a barrier all the way around for a wiring 
gutter. No slate or steel sides with bushings required. 
Neat and attractive in appearance. Save time, labor and 
expense. 

sFOOL-PROOF 








Ai 


Barrier Cutout Panel 
Partly Assembled. 


Manufactured by 


 C. & P. Electric Works 
P ; Springfield, Mass. i 




















Chicopee Falls, Mass. 






BELDEN MAGNET WIRE 























“BELDENAMEL” 


Standard Insulation for Enameled Wire 
**SILKENAMEL” **COTENAMEL’’ 


Other Insulations 


The high standard of Belden Magnet Wire 
is the result of thirteen years’ experience and 
the expenditure of thousands of dollars in the 
development and perfection of machines and 
processes. Out of this experience has grown 
“Belden Quality and Belden Service’ which 
have established new standards in the Elec- 
trical business. Our large complete stock of 
all standard sizes and insulation is available 
to you. 

We manufacture a tomplete line of Electri- 


cal Wires, Cables and Cordage. For list see 
our Catalog No. 6. 


BELDEN MANUFACTURING COMPANY 
2304 S. Western Ave. es Chicago, Ill. 





























Trouble Men’s Attention 


The Brilliant Search Light is just the light to locate trouble, no matter how 


stormy or dark the night. Being worn ca. the hesd % puts a bright lpi 
| ap a look, leaving hands free to perform all duties on the poles or 
@ groun 
These lamps are used by somo of the leading Electric Light and Power Com- 
panies, in high —s lines. 
Style i—Single lens, $5.00. Double Lens, S%. Int. Lens, $6.50. 
Style 2—Adijustable Candle Flame Burner, add 50e. 
Style 3—Adjustable Flat Flame Burner, add $1.00, 


Send for Circalar 


R. C. KRUSCHKE, H 1403 Superior St., Duluth, Minn. 
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i’s @ HARTFORD 


It’s a RELIABLE 
TIME SWITCH 


Once in circuit 
with a “HART- 
FORD,” window 
signs or other 
lighting will take 
care of itself per- 
fectly. 








Trouble Proof—Dust Proof—Weather Proof 


TYPE B—On and Off Daily 

TYPE C—On and Off Daily, Omits Sunday 

TYPE D—On and Off Twice Daily 

TYPE E—Two Rate Meter Service 

TYPE G—Apartment House Service Night Light Control 


Just wind it once a week—that’s all 


HARTFORD TIME SWITCH CO. 


A. HALL BERRY, Gen. Sales Agt.  AOrtherm Eleciric Company Canadian Representative 











. CAMPBELL TIME SWITCH 


THE BEST PATENTED 


Service That Pays 
Its Own Way 


















; . , , Clock movement: a - 
Loxon Lamp Guards give service of this kind tngected, powers j S— Regulate 
because they prevent lamp breakage and the un- ful, built in our / Clock 
authorized removal of Lamps. on lam i 
Loxon Lamp Guards are sold by the leading 
Electrical Dealers. Pointer indicates 
time on clock 
Fly wheel oper- i 
leased by Trip 
26 Oak Street Valparaiso, Ind. aw pie Tay 
contest with Trip Clock Dial re: 
Lever. volves carrying 
ip Hands with 
it. Set by loosen- 
ing thumb nut. 
Cl li d f i Porcelain barrier. 
ean Cylinders of Carbon Deposit - | ; 
7 ifli = h pact knife rm ‘ Geared lock. 
at Trifling Cost wit knfewwine® Drews deer tight 
% Fa > all around to a 
EVER-READY te euther quiet 
Lice ae GUARANTEED : 
fVERREADy CARBON REMOVER 
GUARANTEED. AND ENGINE CLEANER Poreslaie Buoh- 
wes Gasoline engine cylinders filthy with carbon extension of = Wwe 
BON REM deposit are cleaned in a few minutes with yess men i Water: pevet, 
AND ENGINE CLEANER an application of “‘Ever-Ready.” It is a laine. ‘ " 
OS liquid which cuts the asphaltum in carbon Leads entering at 
m and precipitates it as a black powder, which bott snchode 
Eon is blown from the exhaust as the motor is ist 
l started. ‘“‘Ever-Ready” is non-injurious to : 
etaeeeetneatannns metals or human flesh. Unlimited guarantee. 
ay Money refunded if dissatisfied. Every one of 
vemos ptemereeicd your customers using a stationary gas engine a 
[rere hare. CO. or an automobile is a prospective customer. 
meats __ Sateniahe Write at once for prices LOAD -? & 











and dealers’ proposition 


d for Price List 


EVER-READY MFG. CO. “$1 iagis\wor” CAMPBELL ELECTRIC CO. LYNN, MASS. 
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This Trade Mark The Guarantee of Excellence on Goods Electrical. 





Direct Current Motors Type it ® Commutating Pole 


Capacities 1/2 to 75 Horse Power 





Shunt, Series Voltages 
115 - 230 - 550 





or Compound 
Winding 











“Riveted” Frames are 
used up to 2 H.P. 
—Steel Frames on all 
larger sizes 





MILLED SLOTS en- 


sure correct alignments. 





Forward or reverse mo- Type RC Motors meet 
Ask for Bulletin No. - tion through single screw the most exacting de- 
41013 descriptive of mands of the most 
complete RC line. discriminating users. 


General Electric Company 


General Office Schenectady, N. Y. 


List of Sales Offices on Second Page Before Editorial : 
865 
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640,000 Circ, Mil. extra flexible cable, exact siz 


Extra-flexible apparatus cable 
carried in stock 


The General Electric Company carries in stock extra flexible cable with var- 
nished cambric insulation in sizes listed below. This cable is specially adapted for 
brush-holder and transformer leads, or for any use where great flexibility is required 
and where the potential does not exceed 750 volts. 


The standard finish is a single glazed cotton braid, but cable finished with 
weatherproofed braid can be supplied on order. 





























Number of | Dimensions in Inches 
No. 24 B. & S. Actual -——$—$—$—$ Rasim 
Wires in ireular Diam. Thickness Diameter 
Strand | Mi!s Bare evr. & Over All 

19 } 7600 0.100 3/64 0.250 

37 14800 0.140 3/64 0.300 

61 | 24400 0.180 1/16 0.370 

91 | 36400 0.220 1/16 0.405 

125 50000 0.300 | 1/16 0.445 
150 60000 0.325 } 5/64 0.565 
175 70000 0.350 5/64 0.590 
225 90000 0.390 5/64 0.630 
275 110000 0.420 5/64 0.660 
325 130000 0.460 5/64 0.700 
375 150000 0.500 5/64 0.740 
450 180000 0.540 5/64 0.800 
550 220000 0.590 5/64 0.850 
650 260000 0.660 3/32 975 
775 310000 0.740 3/32 1.035 
925 370000 0.790 3/32 1.050 
1100 440000 0.910 3/32 1.190 
1325 530000 0.970 7/64 1.275 
1600 } 640000 1.060 7/64 1.370 
1925 770000 1.120 } 7/64 1.430 
2300 | 920000 1.230 | 7/64 1.540 
2750 1100000 1.370 7/64 1.675 
3300 1320000 1.500 7/64 1.805 








In addition to manufacturing all standard insulated wires and cables, the Gen- 
eral Electric Company makes a specialty of the following: Asbestos cable for station 
work, N. I. wires and cables, flame-proof wire used for wiring rheostats, and igni- 
tion, lighting, and starter cables for automobiles furnishea with or without armor. 


General Electric Company 


List of Sales Offices on Second Page Before Editorial Section = 
910 
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The CR 1034 Compensator 


\ For Squirrel Cage Induction Motors 


Overload Relays afford excellent Ph 
protection to the motor. Used in place 
of fuses they soon pay for themselves 
by eliminating fuse bills and by pre- A Conduit Wir- 
venting the cause of 90 per cent of all ing Case simpli- 
motor burnouts, i. e., single-phase fies the wiring 
running. Adjustment of the relays and contributes 
can be made without uncovering any greatly to the 
live parts. For this equipment specify neatness of the 
form H 3 installation. For 
this equipment 
specify Forni il 5. 
If fuses are desired Form H 2, as 
shown at the right, should be speci- 
fied The fuses are separated Ly bar- 
riers, are not in circuit during start- 
ing, and can be enclosed in a metal 
ease if desired 


Frames are either pressed steel 
. ; ’ or cast iron depending on the size 
Taps are brought out from each , - : The first four sizes are arranged 
coil to give 50, 65 or 80 per cent of j ’ for mounting on the wall, whiie ail 
line voltage in starting motors 18 ~ , others are for mounting on the 
horse power and below and <0, 58, ' — : floor 
70 or 85 per cent for larger io- . == 7 
tors Impregnation of Coils under 
vacuum makes them moisture- 
proof, increases insulation, im- 
The Low Voltage Release saves proves radiation, and adds me- 
fuses and protects the operator by chanical strength. Coils are rig- 
preventing restarting of the )- ' idly supported in the frame, 
tor after failure of voltage. 
release throws the handle to 
“Off position when power fails 
Push buttons connecte 1 in this cir- . ’ t The Handle must be thrown all 
Stet »» Will =provide Emergency 7 the way to the starting position 
Stop. | oe before it can be thrown to the run- 
ning position. A Locking Device 
. P . att can be supplied so that the handle 
All Parts of the low voltage re- ‘ ; can be locked in the “Off” position 
lease, coils and mechanism, are en- | 
closed preventing mechanical in- 
jury 


The Switch has heavy wiping 
F , contacts and all arcing is confined 
The Cover is removable for in- to the tips and tales ‘eines under 
spection or changing of the tap oil. The wiping action keeps them 
connections. Complete instructions The Oil Tank bright and smooth 
for installing and operating placed when removed , 
inside the cover > 
exposes the 
switch parts for 
inspection or re- 
pairs without dis- 
turbing other 
parts. 


Made in all sizes 


ninthed an Oe F nN 0H Simplicity of 
same panel as rom to 25 orsepower Operation with 
the overload re- all live or moving 
lays is an addi- parts enclosed 


tional insurance tends toward the 
igainst seriously All standard voltages and elimination of ac- 
overloading the ° e cidents. Specify 
motor. Specif; frequencies for either two Form H 13. 


Form H 4. ° ° 
or three phase circuits. 


For small A. C. motors, investigate the 
CR 1031 switch, built in the same case as the 
1034 but without compensator coils. Ask 
our nearest office for complete information. 


General Electric Company 


List of Sales Offices on Second Page Before Editorial Section 5896 
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Sales Offices 
of the General Electric Company 


This page is prepared for the ready reference of the readers of the Electrical 
Review and Western Electrician. To insure correspondence against avoidable 
delay, all communications to the Company should be addressed to the sales 
office nearest the writer. 


ATLANTA, GA., Third National Bank Building. OmaBa, NEs., Union Pacific Building. 

BALTIMORE, Mp., Munsey Bldg. PHILADELPHIA, PA., Witherspoon Building. 
BIRMINGHAM, ALA., Brown-Marx Building. PitrspurG, Pa., Oliver Building. 

Boston, Mass., 84 State Street. PorTLAND, ORE., Electric Building. 

BuFFALo, N. Y., Electric Building. ProvipENcE, R. I., 1012 Turks Head Building. 

Butte, Montana, Electric Building. RicHMonp, Va., Virginia Railway and Power Building. 
CHARLESTON, W. Va., Charleston National Bank Building. Rocuester, N. Y., Granite Building. 

CuartoTTe, N. C., Commercial National Bank Building. Sat LAKE City, Utan, Newhouse Building. 
CHATTANOOGA, TENN., James Building. San Francisco, CAL., Rialto Building. 

Cuicaco, Itt., Monadnock Building. ScHEneEctapy, N. Y., G-E Works. 

CINCINNATI, Ou10, Provident Bank Building. SEATTLE, WAsH., Colman Building. 

CLEVELAND, Ouz10, Illuminating Building. SPOKANE, WASH., Paulsen Building. 

CotumBus, Ouro, Columbus Savings & Trust Building. SPRINGFIELD, Mass., Massachusetts Mutual Building. 
Dayton, Ox10, Schwind Building. St. Louis, Mo., Pierce Building. 

Denver, CoLo., First National Bank Building. Syracuse, N. Y., Onondaga County Savings Bank Building. 
Des Mornes, Iowa, Hippee Building. ToLEpo, Ox10, Spitzer Building. 

Du.utH, MInN., Fidelity Bldg. WasurncrTon, D. C., Evans Building. 

Evcmira, N. Y., Hulett Building. YouncGstown, Ono, Wick Building. 


Erie, Pa., Marine National Bank Building. 
Fort Wayne, INnp., Fort Wayne Electric Works. 
HartrorD, Conn., Hartford National Bank Building. 


INDIANAPOLIS, IND., Traction Terminal Building. For Micuican business refer to 

JACKSONVILLE, Fia., Heard National Bank Building. GerNERAL Etectric COMPANY OF MICHIGAN. 

Jortin, Mo., Miners’ Bank Building. Detroit, Mich. Dime Savings Bank Bldg. 
Kansas City, Mo., Dwight Building. ne eee 
KNoxviL_E, TENN., Bank & Trust Building. (Formerly Hobson Electric Co.) 

Los ANGELES, CAL., 724 South Spring Street. DALzas hones » Mis No. Market St ‘ 
LouIsviL_E, Ky., Starks Building. Houston, TEXAS, 3rd and Washington Streets. 
Mempuis, TENN., Randolph Building. _ Ex Paso, Texas, 500 San Francisco Street. 
MILWAUKEE, Wis., Public Service Building. OKLAHOMA City, OKLA., Insurance Building. 
MINNEAPOLIS, MINN., 410 Third Ave., North For HAWAIIAN business address 

NASHVILLE, TENN., Stahlman Building. Catton Nem. & Company, Ltd., Honolulu. 

New Haven, Conn., Second National Bank Building. For all CANADIAN business refer -to 

New Orteans, La., Maison-Blanche Building. CANADIAN GENERAL EL ectric Co., Ltd., Toronto, Ont. 
New York, N. Y., Hudson Terminal Building. For’ business in GREAT BRITAIN refer to 

Nracara Fa tts, N. Y., Gluck Building. British THomson-Houston Co., Ltd., Rugby, Eng. 





FOREIGN OFFICES OR REPRESENTATIVES : 


Argentina: Cia. General Electric Sudamericana, Inc., Buenos Aires; Australia: Australian General Electric 
Co., Sydney and Melbourne; Brazil: Companhia General Electric do Brazil, Rio de Janeiro; Central America: 
G. Amsinck & Co., New York, U. S. A.; Chili; International Machinery Co., Santiago, and Nitrate, Agencies, 
Ltd., Iquique and Antofagasta; China: Andersen, Meyer & Co., Shanghai; Colombia: Wesselhoeft & Wisner, 
Barranquilla; Cuba: Zalda & Martinez, Havana; England: General Electric Co. (of New York), London; India: 
General Electric Co. (of New York), Calcutta; Japan and Korea: General Electric Co. and Bagnall & Hilles, 
Yokohama; Mitsui Bussan Kaisha, Ltd., Tokyo and Seoul; Mexico: Mexican General Electric Co., Mexico City; 
New Zealand: The National Electrical & Engineering Co., Ltd., Wellington, Christchurch, Dunedin and Auck- 
land; Peru: W. R. Grace & Co., Lima; Philippine Islands: Frank L. Strong Machinery Co., Manila; South 
Africa: South African General Electric Co., Johannesburg, Capetown. 


General Electric Company 


General Office: Schenectady, N. Y. 


Member of the Society for Electrical Development, Inc. 


“DO IT ELECTRICALLY” 
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The New 


SSvoOin 


Portable Testing Instruments 


A.C. and D. C. Electrodynamometer 
Voltmeter, Model 341 


An instrument of Precision guaranteed to an accuracy of 
% of 1% of full scale value on the working part of the scale, 
whether used on D. C. circuits or A. C. circuits of any fre- 
quency up to 133 cycles per second and on circuits of any 
wave form. Double ranges are furnished in this model. 

The movable system has an extremely low moment of in- 
ertia and is very effectively damped. [Indicators are inde- 


pendent of room temperature and the instrument is shielded 


from external magnetic fields. The scale, 5% inches long, is 
hand-calibrated and uniform throughout the upper four-fifths 
portion. It is provided with a mirror over which the knife- 
edge pointer travels, and the pointer may easily be adjusted 
to zero by means of a zero correcting device. 

complete information re- 
garding Model 341 write for Bul- 
letin No. 2004. Other models in 
this group are Model 370 A. C. and 
D. C,. Portable Ammeter, described 
in Bulletin No. 2003; Model 310 
Single-Phase and Direct Current 
Portable Wattmeter, and Model 
329 Portable Polyphase Wattmeter, 
both described in Bulletin No. 2002. 


Weston Electrical Instrument Co. 
19 Weston Ave., Newark, N. J. 


New York Chicago Detroit 

Boston St. Louis San Francisco 
Philadelphia Richmond Toronto 
Buffalo Denver Montreal 
Cleveland Winnipeg 
Cincinnati ‘) Vancouver 


For 

















SOMETHING NEW 


A tree wire with 
non-metallic 
armor. 


Ask 


about it. 


TREE WIRE 
SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 
201 DEVONSHIRE ST. BOSTON 
CHICAGO = SAN FRANCISCO 


168 
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veACe mame Ue PATENT ormce 


ON’T take In- 
sulated Wire 
for granted. Use the | 
best and get results. | 


UseeOKONITE. 


Have you used Okonite Lead 
Covered or Steel Taped Under- 
ground Cables? 


























The 


Okonite Company 
253 Broadway New. York 
















































































INDIANA RUBBER AND 
INSULATED WIRE CO. 


Paranite Rubber Covered Wires 
and Cables 


IF I's 2 ARANITE IT'S RIGHT 


More Than Code Requires 





Underground, Aerial, Submarine 
and Inside use 
Telephone, Telegraph and 
Fire Alarm Cables, Lamp Cords, 
Portable Cords and Ignition Cables 
Factory and General Offices: 
JGNESBORO, IND. 


Chicago Branch: 210 Desplaines St. 
Chicago, Illinois 
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prehens: 


Buyers’ Gu 


be gratefully received. For announcements of man 


ide of Electrical Material 


Published in First Issue of Each Month 





The co-operation of manufacturers and buyers of electrical material is earnestly requested to make this list com- 
sive and authentic. Suggestions for its improvement, and information respecting corrections or omissions will 
ufacturers whose names are printed in bold-face type refer to 


the Alphabetical Index of advertisers in the ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 




















ABSORBERS, Shock. 
Benjamin Elec. Mfg. Co., Chi- 
cago, Ill. 

4CCUMULATORS. 
See Batteries, Storage. 


Al parte. Automobile (oil 
Lamp Converters.) 
Metal . ies Mfg. Co., Chi- 
cago, 
Apvle Elec. Co., Dayton, Ohio. 
Beckley- -Ralston Co., Chicago, Ill. 
Biack Mfg. Co., Fort Wayne, Ind. 
ampbell Co., A. §&., Boston, 
Mass. “Cello” 
hicago Elec. nite. Co., Chicago, 
Il. “Handy”. 
Dietz Co., R. E., New York, N.Y. 
Fowler Lamp & Mfg. Co., Chi- 


cago, Ill. 
Garage Equip. Mfg. Co., Milwau- 
kee, Wis. “Lightning”’’. 


Gray & Davis, Amesbury, Mass. 
Howard Miniature Lamp _ Co., 
Newark, N. J. “Snap-on”. 
Frank W. Morse, Boston, Mass. 
Standard Electric Novelty Co., 
Chicago, Ill. 
ADAPTERS, Lamp (Tungsten 
A ters, Socket” Adapters, ‘Ad- 
justable Joints. 
oe Electric Co., Hartford 
a Elec. Mfg. Co., Chi- 
cago, Ill. (Tungsten — 1 - aed 
Faries Mfg. Co., Decatur, 
Federal Sign System Utlectric), 
Chicago, Tl. 
a my 2 aes Co., Schenectady, 


—= Harvey, Inc., Bridgeport, 
Bryant’ Electric Co., Bridgeport, 


Conn. 

ADJUSTERS, Cord and Lamp. 
(Spring and Roller Devices for 
raising and lowering Incandes- 
cent Lamps.) 

wreaths Mfs. Co., Rock Island, 


McGill ate. ¢ Ce., Valparaiso, Ind. 


Electric — J Co., 
Plainville, Conn. “Tdeal 


Allan, Stansfield & Allan, Cran- 
ford, N. J. ° 
Cohn, Adolph, West Hoboken, N. 


Gammache, F. J., Lancaster, Pa. 

Gam Mfg. Co., Lancaster, Pa. 
“Gam.” 

Hagstrom Bros. Mfg. Co., Linds- 
borgh, Kans. “Hagstrom”. 

B. C. Milam & Son, Frankfort, 


Ky. 

Frank W. Morse, Boston, Mass. 
Novelty Turning Co., Norway, 
Maine. 

Frank H. Stewart Electric Co., 
Philadelphia, Pa. 

Union Electric Mfg. Co., Milwau- 
kee, Wis. “Gem 

ADJUSTERS. Socket Chain. 
See Attachments, Socket. 

AIR BRUSHES. 
See Brushes, Pneumatic. 

AIR COMPRESSORS, Motor Driven 
(For small sizes, see Brushes.) 
Allis - Chalmers 2 = 

Co., Milwaukee, Wis. 
Emerson Electric Mfg. Co., St. 
Louls. Mo. 
Fairbanks, Morse «<< Co., Chicago. 
General Electric Co., Schenec- 
tady. 
ALARMS. ‘Burglar. 
See Burglar Alarms. 
ALARMS, 
See Fire Alarms. 
ALARMS, Tank. 
See Tank Alarms. 
ALTERNATORS. 
See also Motors and Dynamos. 
am - Chalmers Manufacturing 
Mi'wankee, 
Cundine Weedon Co., Ampere, 
Electric Machinery Co., Minne- 
anolis. Minn. 
Fairbanks, Morse & Co., Chicago. 
ere w =y re — Works, Fort 
ayn 
Geneve! Tiectrle Co., epeteme yt 





Triumph Electric Co., Cincinnati. 

bet Electric Mfg. Co., St. 
Lo 

Westinghouse Electric & Mfg. 

> . Pitteburg, Pa. 


Aluminum Co. of America, New 
Kensington, Pa. 
British Aluminum Co., Toronto, 


Ont. 
U. S. Aluminum Co., Pittsburgh. 
MMETERS AND VOLTMETERS. 
See also Btte Gauges. 
Badt-Westbmw yz Electric Co., Inc., 


Company, Waterbury, 
Conn. 


Esterline Co., The, Indianapolis, 

General Electric Co., Schenectady. 

Hoyt Electrical Instrument Wks., 

Penacook, N. H. 

Metropolitan cummed Co., 

New York Ci 

Roller-Smith .» New York. 

gg eS Co., Philadel- 
hia, Pa. “Peerless.” 

Wagner Electric Mfg. Co., St. 


:-—* Electric Co., New York. 

bay oy Instrument Co., 
ew 

“Weston” secnating and Di- 

rect Current. 

Westinghouse Electric & Mfg. Co., 


E. Pittsb 
James G. Biddle, “Philadelphia, 


Pa. 
L 8. = 2 Supply Co., .New 


. w. Y¥. 

Telephone & Electric Co., 
Meriden, Conn. (Battery Cur- 
rent Indicators.) 

Dongan Electric Mfg. Co., De- 
troit, Mich. 

a Mfg. Co., Springfield, 

Mass. (Advance lamp tester.) 

W. & L. E. Gurley, Troy, N. Y. 
“Friendly”. 

Hoskins Mfe. Co., Detroit, Mich. 
Jewell Electrical ‘Instrument Co., 
Chicago. 

Keystone Electrical Instrument 
Co., Philadelphia, Pa, 

Mohawk Electric Mfg. Co. New- 
ark, N. J. (Hot Wire.) 

Louis M. Pignolet, New York. 
Queen-Gray Co., Philadelphia, 


a. 
Reliance Instrument Co., Chicago. 
Robert Instrument Co., Detroit. 
(Portable and “Tungsten Sell- 
ing’’.) 

ANCHORS, Guy. 
Barnes & Kobert Mfg. Co. 
Haven, Conn 

Central” Electric Co., Chicago, Ml. 

w. gohee-iee a. Co., New 


Mrork: N. YW. 

Ohio Brass id, Ohie. 
Oshkosh Mfg. Co., Oshkos me , = 
Universal Cable Grip 

cuse, N. ¥. (Driven) CSUulver- 
Western Electric Co., New York, 
N. YY. “D. & T.,” “Matthews. 
Westinghouse Electric & Mfg. Co., 


E. Pitts 

Crouse-Hinds Co., Syracuse, N. 
Y. ‘“Harpoon’ 

Mathew Lanz & ‘Sons, Pittsburgh, 


Matthews & Bro., 8t. 

. “Matthews”. 

ANCHORS, Screw. See Expan- 
sion Bolts. T le Bolts. 

. Elevator, Ho- 


.» New 


tel and Burglar 
Central Electric Co., Ch iL 
Manhattan El Co., 


New York, N. Y. 
W. R. Ostrander & Co., New 


York. 

Stanley & Patterson, New York. 
“Premier”. 

Vigewe Electric Co., New York. 
Ansonia Electrical Co., Ansonia, 


Automatic Appliance Co., Bos- 
ton, Mass. 

Connecticut Telephone & Elec. 
Co., Meriden, Conn. 

De Veav Telephone | Mtg. Cn 
sine he - Y. uth.” 
Edward Co. Grew York. 
“Bco"’. "cadet, “Dixie”, “Shal- 
low Type”. 








Blectric Goods Mtg. Co., Canton, 


Mass. Rival”, “Hub”, ‘Ross’, 
“Dandy” “Perfect”, “Nexall”. 
Holtzer - Cabot Electric Co., 
Brookline, 


Francis Keil & Son, New York. 
Knickerbocker Annunciator Co., 
New York. 

Menominee Elec. Mfg. Co., Me- 


nominee Mich. ° 
e Chicago, Ill. 
“Eclipse’”’, pe. 


National Electric Works, Whit- 
tier, Cal. “Incitophone”. 
Partrick, Carter $ Wilkins Co., 
Philadelphia, Pa. “Kine”, 
“Guarantee”, ‘Competition’. 
United Electric Apparatus Co., 
Boston, Mass. 
ANNUNCIATOR WIRE. Sce Wire. 
Rubber Cov 
TERS, Lightning. See 
Ligktn esters. 
ASBESTOS. Sheet. Paper. Mill- 
d. Lumber. 
General Bakelite Co., New York. 
(Asbestos Paper.) 
H. W. Johns-Manville Co., New 


York, N. 
Western Electric Co., New York. 
Asbestos Wood Co., Nashua, 


. HH 
Philip Carey Mfg. Co., Cincin- 
nati, Ohio. 

Ehret Magnesia Mfg. Co., Phila- 
delphia, Pa, 

Franklin Mfg. Co., Franklin, Pa. 
R. M. Gilmour Mfg. Co., New 
York, 

ed & Mattison Co., Ambler, 


New Jersey Asbestos Co., Cam- 
den, N. J. “Gladiator’’. 

N. Y. Asbestos Mfg. Co., New 
York. 

Norristown Magnesia & Asbestos 
Co., Norristown, Pa. 

H. F. Watson Co., Erie, Pa. 

oy ey PLUGS. 

—— ectric Co., Hartford, 


BenJainin Electric Mfg. Co., Chi- 
tll. “Benjamin.” 

Cut er-Hamamer Mtg. Co., Mil- 

waukee, Wis. “C-H.” 

Diehl Mfg. Co., Elizabethport, 


N. 
General Electric Co. » Schenectady. 
Harvey Hubbell, Inc., Bridgeport, 
Conn, “Hubbell.” 
Manhattan Electrical , Supply Co,. 
Raf York. “Mesco 
H. T. Paiste Co., Patiadeiphta. 
cone, sone. Inc., lvay, 
Peru Electric Co., Peru, Ind. 
Simplex Electric HA Co., 
ye Mass. (For heating 
ices. Simplex.” 


Union Electric Co., Trenton, N. 
J. Uv. ad 


Universal Electric Stage Lighting 
Kk. New York, N. ¥. “Kliegl 
ros.” 


Western Electric Co., New York. 
Bryant Electric Co., Bridgeport, 
Conn. “Bryant.” 
. H. Freeman Electric Co., 
Trenton, N. J. 
Hotpoint Blec. Heating Co., On- 
tario, Cal. “Hotpoint.” 
Mueller, R. S., Cleveland, O. “‘At- 


tacho.” 
Perkins Electric Switch Mfg. Co., 
Bridgeport, Conn. “Perkins.” 
= Eleétric Co, Chicago, Ill. 


& & ys 
Tregoning Electric Mfg. Co., 
Cleveland, Ohio. ‘‘Tregoning. % 
Yost Elec. Mfg. Co., Toledo, O. 
“Lockfast.” 


ASEOCHEES TS. Gas Fixture. 
Electric Mfg. Co. 
ville, Conn. 7 

American Brass & Copper Co., 
New York. 

Bryant Blectric Co., Bridgeport, 
onn. 

Plume & Atwood Mfg. Co., Wat- 
erbury, Conn. 
8. Spencer’s Sons, Guilford. 


Conn. 
J. H. White Mfg. Co., Brooklyn. 





ATTACHMENTS, Outlet Box. 
_—? & Co., L. E., New York, 


ATTACHMENTS, Socket Chain 
Adjusters, Chain Extensions, 
Socket Pulls. 

Arrow Electric Co., Hartford, 


Conn. 
Faries s Mite. Co., Decatur, Ml. 
Cay Electric Co., Schenectady, 


» we 
A. Ne. Rittenhouse Co., Honeoye 
Fall 


s, N. Y. 
Any Lite Incandescent Lamp 
Regulator Co., North Yakima, 
Wash. (Regulating Attach- 


ment). 

Economy BDlectric Specialty Co., 
Charlestown, ass. 

ey 4 Hubbell, Inc., Bridgeport, 


Con 
Phelps Mfg. Co., Detroit, Mich. 
AUGERS. See Tools, Digging. 


AUTO. STARTERS (For starting 
A. C. Motors). 
Allis-Chalmers ppeeatactering Se. 


Milwaukee, 
Crocker-Whecler Co. Ampere, 


Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. 

General Electric Co., Sotenoctnty. 
Electric Controller & Mfg. Co., 
Cleveland. 

Fairbanks, Morse & Co., Chicago. 
Industrial Controller ‘Co., Mil- 
waukee, Wis. 

ar ° ~ a Electric Co., Cincinnati, 


Wagner pete a Co., St. 
Louis. “Wagn 

Western Electric. Co., New York, 

Westinghouse Electric & Mfg. 
Co., E. Pittsburgh, Pa. 
Allen-Bradley Co., Milwaukee, 
Fairbanks-Morse Elect'l. Mfg. Co., 
Indianapolis, Ind. 

U. 8S. Blectrical Mfg. Co., Les 
Angeles, Cal. 


AUTOMOBILES, ELECTRIC. 


General Motors Truck Co., Pon- 
tiac, Mich. 

General Vehicle Co., Long Island 
City, N. YW. (Commercial Ve- 
hicles). 

Anderson Electric Car Co., De- 
troit, Mich. ‘‘Detroit-Blectric,” 

Argo aieeerte Vehicle Co., Sag- 


inaw, Mich 
Babcock Blectric Vehicle Co., 
Buffalo, N. Y. 
8. = Rd & Co., Amesbury, 
oun’? ‘eter Vehicle Co., 
land, Oh 


Borland- ieetete Co., Chicago 
Broc poems Vehicle Co., Cleveland, 


Cleve- 


Champion Wagon Co., Oswego, N. 
- (Commercial Vehicles). 
Chase Motor Truck Co., Syracuse, 
Y. (Repair Wagons). 
Columbia Motor Car Co. Hart- 
ford, Conn. 
Columbus Buggy Co., Columbus, 


Commercial Truck Co. ef Amer- 
ica, Philadelphia, Pa. 

Couple-Gear Freight Wheel Coe., 
— Rapids, Mich, (Gas Blec- 

Fritchle Automobile & Battery 
Co., Denver, Colo. 

—— Electric Car Co., Detroit, 


Hupp-Yeats Electric Car Co., De- 


troit, Mich, 
- ~ “wae Moter Co. New 
Newark, N. J. 


or 
Lansden Co.; 
(Commercial Vehicles.) 
om F Electric Car Co., Teledo, 
0. 
~~. Electric Auto €o., Detneit, 


Ranier Motor Truck Co., New 
York, N. Y¥. (Commercial Ve- 
hicles). 

Rauch & Lang Carriage Co.,, 
Cleveland, Ohio, 

Standard Electric Car Co., Jack- 
son, Mich, 
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Detroit, 
Co., 


Wagenhals Motor Co., 
ich, 


Ward Motor Vehicle 


York. 
Walker Vehicle Co., Chicago. 
Waverley Co., Indianapolis, Ind. 
Wovds Motor Venicie Co., Chi- 
cago, Iii. 


AUTOMOBILE LIGHTING SYS- 
TEMS 


New 


Esterline Co., The, Indianapolis, 
ind, 
General Co., 

tady 


Y. 

National Metal Molding Co., Pitts- 
burgh, Pa. “Auto-Tube”, “Au- 
to-Steelflex”, “Braseflex”. 

Wagner hice. ‘Mty. cvw., ot. Louls, 


Mo, 

Ward Leonard Electric Co., Bronx- 
ville, N.X. 

Westinghouse Kilectric & Mfg. 
Cou., Kast Pitteburgh, Pa. 

Willard storage Battery 
Cleveland, Ohio. (“Elba” 
tem). 

apple Electric Co., Dayton, Ohlo. 

Dyneto Blectric Co. Elbridge, 
N. ¥. 

Biectric 


oq getete Schenec- 


Ce., 
Sye- 


Soutb 
Co., 


Auto-Lite Co., 
Bend, Ind. “Fisher.” 
Hartinan Electrical 
Mansfield, Ohio. 

Holtzer-Cabot Electric Co., Brook- 
line, Mass. 

North East Roch- 
ester, N. 

standard Electric 
Chicago, Ii. 
Headlight). 

Stuart-Howland 
Mass 

Vivax Storage 
cago, Lil. 


BAGS AND 
see Tvols, 


BAKERS’ 
EKDS’ 
riven, 

General Electric Co., Schensetaty. 
N. 3. (Corn Poppers 

triumph Electrie Cv., ‘tenctanatt, 
Ohio. (Bakers’ Machinery). 

Alsup Process Co., St. Louis, Mo. 
(Fiour Bieachning Apparatus) 

Barnhart Mercantile Co., 
Louis, Mo. (Nut Crackers). 

Champion Machinery Co., Joliet, 
ih. (Bakers Machinery). 

Confectioners’ Machinery 
Co., Springfeld Mass 
olute and Candy Machinery). 

Consolidated Wrapping Machin- 
ery Co., Springtield Mass. 
(“Knott” Candy Wrapping Ma- 
chines). 

J. H. Day Co., Cincinnati, Ohio. 

a J. Deer Co. Hornell, N. Y. 
(“Royal” Coffee Kuasters). 

Hugo Gottschaik & Co., Burn- 
ham, Pa (Pan Cleaning and 
Greasing Machines) 

Hall Kitchen King Mfg. Co., 
Philadelphia, Pa. (Machine for 
beating eggs, whipping cream, 
washing potatoes, straining 
soups, etc.). 

@ L. Hildreth Co., Boston, Mass. 
(Candy Pulling Machines). 

Huntley Mfg. Co., Silver Creek, 
N. Y. (*Monitor’ Coffee Roast- 


Mfg. 
Electric Co., 


Co., 
Cycie 


Bosten, 
Chi- 


Novelty 
(Motor 


Co., 


Battery Co., 


BELTS, Linemen’s. 
Linemen's. 

AND CONFECTION- 
APPARATUS, Moter 


ers). 
indianapolis 
apolis, ind. 

Read Machinery Co., 
(Dough Mixers). 

@haffer Candy Machine Co., 
York. (Candy Machinery). 

Turnbull Mfg. Co., Columbus, 
Onio. (Corn Poppers, Pop Corn 
Ball and Fritter Machines) 

J). & L. Wharton, Philadelphia, 
Pa (ice Breakers). 

Wolf Co., Chambersburg, Pa. 
(Dough Mixers and Flour 
Bienders.) 

ANUS, Pt 

ay vam Usridge Co., New York. 
Mathew Lanz & Sons, Pittsburgh, 
Pa. 

BAKS, Commutator (Bus Bars 
aud Cummutator Bars). 
Electrical Engineers’ Kquipment 

o., Chicage. 

General Devices & Fittings Co., 
Chicago, Ill. 

Billings & Spencer Co., Hartford, 
Conn 

Columbia Machine Works & Mal- 
leable Iron Co., Brooklyn, N. Y. 
Eureka Tempered Copper Works, 
North Bast Pa. 

Forest City Electric Co., 
land, Ohbto. 

Homer Commutator 
land, Ohio 

Mansfield Tempered Copper Co., 
Manefield, Ohlo 

Philadelphia Electric Mfg. Co., 
Philadelphia 

A. L. Prentiss & Co., Buffalo, N 
Y (Pneumatic Combination 
Base and Retriever) 

Reme Rrass & Copper Co., 
N. Y. 


Candy Co., Indian- 
(Candy Mixers). 
York, Pa. 


New 


Cleve- 


Co., Cleve- 


Rome 





ELECTRICAL REVIEW AND WESTERN 


SASES AND SUB-BASZS. Snap 
ovitch. 
Arrow Electric Co., Hartford, 


cvuun, 
Generali Electric Co., Schenectady, 


N. ¥. 

Leon W. Pullen Co., Philadel- 
phia, Pa. 

Wate:vury Battery Co., Water- 
bury, Coon “wxceisivr’, 

Pass & pbeymvuur, inc., Svivay, 

Wm. H Coigan Co., West New- 
ton, Mass. “Rex” 

Newton Hublinger, * Akron, Ohio. 
Kinsey Mfg. Co., Toledo, Ohtvo. 
Perkins Electric Switch Mfg. Co., 
Bridgeport, Conn. 

Tirrill Mfg. Co., Athens, Pa. 
Weber Electric Co., Schenectady. 

BATTERIES. Dry. 

Burnley Battery & Mfg. 
North East. Pa. 

Centrai Electric Co., Chicago, Ill. 

Johns-Manville Co., H. W., New 
York, “J-m”’. 

Manhattan ——. Serer. Co., 
New York. “Red 

“Blue geal”. eeMesco”. 
Carbon Co,, Cleveland, 


Co., 


beal’’, 
National 
Ohio, . 
Ignitor,” “Columbia Multiple,” 
“Helios Storage,” “Columbia 
Hot Shot,” “Columbia Duplex.” 


Nungesser Carbon & Battery Co., 
Cleveland, Ohio. “Acme Kap- 
id Fire”, “ivou"”. 

ee Carbon Co.. St. Marys, 
Pa. “Sun”, “Wizard” “X- 
Ray”, “Hello”, “Autocrat”. 

Stuuley & lattersun, New iLork. 
“Patterson” Vireless Ury Kat- 
tery System, “Matchiess” Bat- 
tery Cells for Flashlights, 

The Usena Mfg. Co., Inc., New 
York, N. Y. 
United Battery 
Brooklyn, N. Y. 

Western hicctric Co., New York. 
“Crowfovut”, “Flashlight”, ““Le- 
clanche”, “Bice Bell’. 

American Carbon & Battery Co., 
East St. Louis, Ill. 

American Liver Ready Co., 

“Ever Ready”. 
Battery Co., Willimantic, 

“Odin 
Star 





Corporation, 


New 


Battery Co., New 
Bunnell & Co., New York. 
“Mascot”, “Juve”, “standard”. 
Burn-Boston Battery & Mfg. 
Works, Boston, Mass. “Burn- 
—— : : 
New York. 
Chivride of silver Dry Cell Bat- 
tery Co., Baltimore, Md 
Efficiency Electric cyv., Chicago. 
Electric Mfg. Co., St. Paul, Minn. 
“Enco” (Sealed). 

Electric Goods Mfg. Co., Canton, 
Mass. “Sampson Semi-Dry”. 
Franco American Electric Nov- 
New York. “Nov- 


French Battery & Carbon Co., 
Madison, Wis. “Fleur De Lis’. 

Lincoin Electric Co., New York. 
“HI-Po’ 


Lutz-Lockwood Mfg. 
N . “Aldene”’, “S. 

Co., 

Option” 


Co., Roselle, 
x" 


Millis Electric Peoria, LL 
“Local 

Wim. Koche, Jecsey City. N. J. 

Secret Service wry Battery Co., 
Everett, Mass. “Secret Serv- 
ice” (For Fiashlights only). 

Semi-Dry Battery Co., New York. 
“Dunn”, 

Standard Electric Novelty Coe., 
Chicago, Ill (Filashiight) 

Universal Carbon Co., Dundee, III. 

U. 3S. Auto Battery Co., New York. 
“Readyspark”, “Topnotch” 

Voltamp Elec. Mfg. Co., Baiti- 
more, Md. 

Westchester Appliance Co., 
York. 

White New 
York. “Red 
Star” 


H. Wilhelm, Brookiyn, N. Y. 

BATTERIES, Medical. 

Manhattan Electrical Supply Co., 
New York. “Apollo”, “Anti- 
Doe”, “Household”, “Home”. 

National Carbon Co., Cleveland. 

Ww. K. Ostrander 2 Co., New 

“Criterion”, 

Staniey & Puattersen, New York. 
“Vetter”, “Davie & Kidder”, 
“Electrotonic”. 

J. H. Bunnell & Co... New York. 
“Auto-Kure”, “Home” 
Detroit Medical Battery Co., 

troit, Mich 

Electric Therapeutic Mfg. 
Indianapolis, Ind 

Matthew Engeln 
Chicago, Til 

Ww Ff ford & Co., 

Kendrick & Davis Co., 


N 
Menominee Filec. Mfg. Co., 
“Chicago, mn. 


New 


Star Battery Co., 


“White Star’, 


De- 
Co., 
Electric Co., 


New York. 
Lebanon. 


Me- 
nominee, Mich 
D. P. McElltott, 





Mcintosh Battery & Optical Cwe., 
Chicagy, ii 

Wm. Meyer Co., Chicago, [11 

Oliver Electric Co., Philadelphia, 
Pa. “Electro-Rol”. 

Leun Ww Pullen —~—) Philadel- 
Phia, Pa “Gal-Far’’. 

L. Sence & Son, New York. 

Storage Batterv Supply Co., New 
York. “Retiance’’, 

Van Houten & Ten Broeck, New 
York. 

Voltamp Electric Mfg. Co., Balti- 
more, d. 

Waite & Bartlett Mfg Co., New 


Elec. Mfg. Co., 
Mfg. Co., 


New 


Wallman Jersey City, 
N. J. 


BATTERIES, Storage. 


Edison Storage Battery 
Orange, N. J. 

Electric Storage Battery Co., 
Philadelphia, Pa. “stand-By’”, 
“Kxide”, “HMycap-Exide”, ‘‘Ta- 
ber”, “Chioeride’’. 

Fairbanks, Morse & Co., Chicago. 

weuld sturage Batter) Cv., New 
York. 

Mentzer & Co., J. P., Chicago. 

National Carbon Cv., Cleveland, 
Obio. “Helios.” 

Philadelphia Storage 
Co., Philadelphia, 
mond Grid”, 

Prest-O-Lite Co., Inc., Indianap- 


olis. 
United States Light & Heating 
Co., New York. “National”, 
“Unit”. 
Willard Storage 
Cleveland, Ohio. 
Ajax Battery Co., 
American Storage Battery Co., 
Cambridge, Mass. ‘Harvard’. 


Co., 


Battery 
Pa. “Dia- 


Battery Co., 
“Kiba”. 
Chicago, IL 


Apple Electric Co., Dayton, Ohio. 
*“Sixty-Six”. 

J. F. Ashbrook, Chicago, UL 
“Squires”. 

Auto Battery & Elec’! Co. Buf- 
falo, N. Y. 

Avery Portable Lighting Co., 
Milwaukee, Wis. (‘‘Electrobola” 
Automobile Lighting) 

The Battery Co., Miiwaukee, Wis. 

Bison Storage Battery Co., Buf- 

New York. 

Commercial Battery Co., Chicago, 
ll. “Combat”. 

Geiszier Bros. Storage Battery 
Co., New York. “Midget’’. 
Heissier Storage Battery Co., Chi- 

cago, Ill. 

Helios Mfg. Co., Philadelphia, Pa. 

Hoosier Storage Battery Co., Ev- 
ansville, Ind. “Hobo”, “Fire- 
Fiy”. 

Jewell Electric Co., 
“U-Auto”. 

Kuehn & Metz, New York, N. Y. 

Lemke Electric Co., Milwaukee, 
Wis. “L-B”. 

Hecwr C. MacRae, 
Md. “Champion”. 

Michigan Storage Battery Co., 
Detroit, Mich. “Michigan.” 

Milier storage Battery wvo., To- 
ledo, Ohio. 

Miiwaukee 
Milwaukee 


Chicago, Il. 


Baltimore, 


Auto Speciality Co., 
Wis. “Victor”, 

“Rodiuna”. 

City Battery 
Mo. 

Northwestern Storage 
Co., Milwaukee, Wis 

Schug Biectric Mfg. Vo., Detroit, 
Mich. 

Silvey Electric Co., Dayton,Ohio 

Grarage Battery Supply Ce., New 
ork 

Tray Plate Battery Co., 
hamton, N. Y. 

Vesta Accumulator Co., Chicago. 

Vivax Storage Battery Co., Chi- 
cago, Il “Duro”. 

Winter Battery Co., Chicago, Il. 

Witherbee Igniter Co. Spring- 
field, Mass. 

Zoar Battery Co., Zoar, Ohio. 


BATTERIES, Wet, Closed Circuit, 
Open Circuft. 


Central Electric Co., Chicago, Ml. 
Manhattan Electrical supply Co. 


New Vork. 
—— Carbon Co., Cleveland 
o, 
American Carbon & Battery On 
East St. Louis, Ill. “Phoen!x.” 
The Battery Co., Milwaukee, Wis 


Co., 8t. 
Battery 


Bing- 


Elec. & Mf. Cn., 
(Closed Cirentt) 
Edison Mfg. Co. Orange, 
“RSCO”, Closed Circuit 
Electric Goods Mfg Co.. Canton 
Mass. “Hub”, “Sameon”, ‘Nose 
mas” 
Enterprise Electric Rfupply Co.. 
Latrobe, Pa. “Franklin” 
Jonas Ratterv Co.. Toledo, Ohta 
Leclanche Ratteryv Co., New 
York. “Gonda”", “Tex.” 


New 
N. J 


ELECTRICIAN 
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Lutz-Lockwood Mfg. Co, Ro- 
sclicg N. J. ("UY x ‘Closed 
OR cs na pcg ay 
‘mitirican, Carter a. 
T eae ee. & — an 
‘o © Electric V ei 
ledo, Onn ehicle Co., To- 
“schoenmeh!”, ae ° 
Cireutt ictor” Closee 
4 White Dental mgr 
Philadeiphia, Pa ‘er 
Sn BOXES, 
3 NY Suppl 
exork, pPly Co., 
ureka sepa Co., Sewell, N. 
(Moulded fibre battery Soames 
BATTERY HOLD 
National Carben 
Uhle, 
Stanley & P 


New 


ERS. 
Ce., Cleveland. 
New York 

Deuled-in”’, e rtight” 

WV ireiess. ware ae 


Western Electric Co., New York 

A. >. Campveil Co., Boston, Mass 
“Cello”. 

Eureka Supply (»., Sewell, N. J 
(Fivre). 

cE. w. Magna Mfg. Co., 
Mass. 

Mersman_ Bros., 
(Cabinet). 

7. 


Holyoke 
Ottawa, Ohio 


Sumter Tel. 
c “Mason 
BEAKING METALS. 
Magnolia Metai Co., New York 
Phusphor-Bronze Smeiting Co., 
Philadelphia, Pa. 
BEAKINGS, Ball. 
American Ball 
Cleveland, Ohio. 
Hess-Bright Mfg. Co., 
phia, Pa. 
BELL RINGING MOTORS. 
Roth Bros. & Co., Chicago. 
Western Kilectric Co., New York 
~— Electric Co., David City 


tneite Transformer Co., Chi- 


cago, Ill, 
Holtzer-Cabot Electric Co. 
Mfg. Co. 


Co., Sumter, s 


Bearing Co.. 


Philadei 


Brovkline. Mass. 
Stromberg-Carison Tel. 
Rochester, N. Y. 


BELL Ree ye TRANSFORM. 
ER (see formers, low 
— 


BELLS, Cable End. See Potheads 


BELLS, Electric. 
Central Electric Co.,Chicago, Ili 
- Manhattan Electrical Supply Co.. 
riai”, “Mon- 
ess” “Non mpare!!”’. 
‘eUetlaty “Cres- 

. “Crescendo’ 
R. Ostrander a Co., New 
York. 


“Weuther-proof”, “Eki a”. 
“Mtruight Line”, 


a ~ Electrie Co., Adrian. 


je 
Stanley & Patterson, New York. 
“Competition”, “Globe”, “Far- 
aday”, “Liberty”, “Columbia”. 
Wentern Electric Co., New York 
“Hawthorn”, “F: 
Allen Ditson, Gaiena, Kan. 
Ansonia Electrical Co., Ansonia. 
Conn. “Wizard”, “Acme”, 
“Eureka”. 
= — & Co., New York 
aa Mfg. ee 
“Howdy Do” 
Edwards & Co., New York. “Vig- 
jlant,” “Auto-Recti,” “Cadet,’ 
“tLungen,”” “Eco” 
Electric Goods Mfg. 
Mass. “Dandy”, 
“Victor”. 

Francis Keil & Son, New York 
“Ampro”", “Reliance’’. 
Holtzer-Cabot Electric Co., 
Brookline, Mass. “Hub”. 

“Dome”, “Bertin” 
Menominee Elec. Mfg. Co., Me 
nominee, Mich. 
Partrick, Carter & Wilkins Co.. 
Philadelphia, Pa. 
Rpies Electric Co., 
“Serpaqrdahi" 
United Electric Apparatus 
Boston, Mass. 


SELLS, Extension. See Magnetos. 


RET PRERSINGSR 
Joseph Dixon Crucible Co. Jer- 
sey City, N. J. 


TELT FASTENERS. 

“=tetal Cn Waeterhorv, 

Flexible Steel Lacing 
cago, Til, 

P Wall Mfg. Supply Co., 
burgh, a 


FELTING. 

Roerd Ca.. Charles. Philadelphia. 

Fairbanks, Morse & Co., Chicago. 

“% F tinedrich Co., Akron, Ohio. 
(Rubber Reltine.) 

american Laminated Belting Co. 
New Vork 

“hiersgo Rawhido Mfg. Co., Chi- 
cago 


Chicago, I) 


Co., Canton. 
“Tyrolean” 


Chieago, Ti 
Co., 


Conv 
Co,, Chi- 


Pitte- 











January 1, 1916 


Co.. 


Peerless V-Belt Chicagu 
(Cham Drives.) 


J. & mDuede & Sols, Wimuins: 
ves. 
cum sScnicren Co., New York 
“Duxbak” Waterproot Leathe. 
Beiting. 
Shuitz Belting Co., St. Louis, he. 
BENDEKS Conduit Pipe. 
Cutler-Hammer Mfg. Mil- 
waukee, Wis. 
Fairbanks, Morse & Co., Chicago. 
Steel City Elec. & Pittsburgh, 


a. 

taemnne & Betts Co., New York. 
“Lakin”, “Standard”. 

Western Electric a New York. 

Austin & Co., M. B., Chicago, IL 

Rk. C. Blerdemann ‘& Co. Chica- 
go, lll. “Star”. 

thicago Pneumatic Tool Co., Chi- 
caKo, . “Little Giant’ 

j. Filmore Cox & Co., Hayonne. 
N. J. (Power driven. 

@laze-Morris Mfg. Co., Columbus, 
Ohio. “Jem” 

Grace, Wm. en. Dallas, Tex. 

a. C. Roberts Electrical Supply 
Co., Philadelphia, Pa. “Vic- 


ror”. 
Mankato, Minn. 


Mayer Bros. Co., 
° en Mtg. Co, Willimantic, 


Co., 


Con 
Thos. "Wrigley Co., Chieago, IL 


BINDING POSTS. 

Bridgeport Brase Co. Bridge- 
port, Conn. 

Manhattan Electrical Sapply Co.. 
New York. 


Ostrander & Co... W. B.. New 
York, N. Y. 
Staniey & Patterson. New York. 


Western Electric Co.. New_York. 


Barnes LCo., Wallace, Bristoi, 
Conn. 

J. H. Bunnell & Co., New York. 

Central Machinery & Supply Co., 
New York. 

Fannestock Elec. Co.. Brooklyn, 

(Spring.) 

Foote, Pierson & Co.. New York. 

Hartford Machine Screw Co., 
Hartford, Conn. 

International pene & Electric 
Co.. New_York 

Meliorate Mfg. “Co., Brooklyn, 

Menominee Elec. Mfg. Co., Me- 
nominee, Mich. 

National a Mfg. Co.. Cleve- 


land, 
Royal Electrle Ce., Milford. Ind. 
(Spring 
Sloan Duginesring Co., Brooklyn, 
N. YY. “Standard.” 
United Metai Mfg. Co., 
York, N. 
Victor Electric Co., Chicago, Il. 
Waterbury Mfg. Co., Waterbury. 
Conn. 


BITS. See Drills. 
BLOCKS, Fuse. See Out-cuts. 


BLOCKS, Meter Testing. 

Hart Mfe. Co., Hartford. Conn. 

Metropolitan Engineering Co., 
New York City. 

BLOCKS, Moulding. See Moulding 
Fittings. 


> 
BLOWERS AND EXHAUSTERS. 
Motor Driven. 
Emerson Electric Mf. Co.. St. 
Louis. Mo 
Fairbanks, Morse & Co., Chicago. 
oe muectric Cy., Schenectady. 


Mechanical Avolinnes Co., Mil- 
waukee. Wis. atson”’ 

Roth Bros, & Co., —, Mi. 

cognane Electric Works. New 
ork. 

SLOWERS, Organ (Motor Driven). 


New 


= y Wane Coe.. Ampere. 

Diehl “Mfz. Co., Elizabethport. 

Emerson Electric Mfg. Co.. St. 
Louta. Mo 


Fairbanks, Morse & Co., Chicago. 
Roth Bros. & Co., Chicago, lil. 


SLUE PRINTING MACHINERY. 
Electrical. 

Buckeye sugine Co., Salem, Ohio. 
Keuffel & Esser Co., Hoboken, N 
J. “Champion”. “Federal”. 

Cc. F. Pease Co., Chicago. Il 
(Cutting and Trimming Table.) 
“Pease Peerless.” 

Revolute Machine Co.. New York 
“McAdam”. “Everett” 
Shaw Blue Print Machine Co.. 

Newark, N. 

Cc. J Toerring Co. Philadelphia. 
Pa. (Blue Print Drying Ma- 

chine.) 


Topping Bros.. New York ‘“Me- 
chanicograph”. 

J. H. Wagonhorst & Co.. 
town. Ohto. 

Williams, Brown & Earle. Phila- 
tyee. Pa. “Expreas”. “Frank- 

n - 

BOILER FLUE EXPANDERS. Ser 
Expanders. 

BOTLERS. Steam. ~ 

Babcock & Wilcox Co., New York. 

“A. & T.”. 


Youngs- 


“Cahall”, “Stirling”. 
“Rust”. 











Westinghuuse, Church. Kerr & 
tv. ow Lurk, &. &. 

arcuct @ Saidwin, New York. 

wgcive cv. New tiavek, Lv 
Digcivw -Heuruspy”™. 

mec) -Heusee Cv., CRattanocoga, 
scub. 

Suge Mvuur irva Ce., Badge Muvur. 
avr. 

@ric Clty iruu Werks, Mric, ra. 

Susi Vaune-Mivine Uv. Clicaky. 

Cieunawu Duucr Wures Uv. 1rey, 


~ : 

Harrisburg Foundry & Machine 
Co., Marrisburg, Pa. “Star’’. 
Heme oalety oolwr Cv. SL 
ivulsn, MU 
E. Keeler Co., 
McNaul Boiler Mfg. Co.. 


Unio. 

Milne Water Tube Boiler 
New York. 

Minneapolis Stee! & Machinery 
Co.. Minneapolis Minn. 

Murray Iron Works Co., Bur- 
lington, lowa,. 

~ “e safety Steam Power 


New York 
oul, “eity Boller Works, Ot! City. 
“Geary” 
pasher Boiler Co., Philadelphia. 
Roth Engineering Co. South 
Framingham, Mass. 
Toledo Flanner — Co.. To- 


ledo, O. “Flanne 

Tudor Boiler Mfg. *Go.. Cincin- 
nati, Ohio. “Lynn” 

Wickes Boiler Co.. Saginaw. Mich. 

BOLTS, Expansion. 

Hubbard & Co., Pittsburgh, Pa. 

Van Kxpunsion Bolt Mfg. Co. 
Chicago. 

Western Electric Co., New York. 

Hrohard ©o Philadelphia, Pa 

Chicago oa Bolt Co., Chi- 
cago, 

eS. ‘Nut Co., 


Isaac “ Chai South Norwalk. 


Williamsport, Pa. 
Toledo. 


Co.. 


Chicago, IIl. 


ae ‘Perfect”. “Duplex”. 

Diamond Expansion Bolt Co. 
New York. “Keystone”, “Dia- 
mond” 

F. H. Evans, Brooklyn, N. Y. 
“Crescent” 

Mathew Lanz & Sons, Pittsburgh, 
Pa. 

McCabe Hanger Mfz. Co. New 
York 


St. Louis Maileable Casting Co.. 
St. Louis. 

A. C. Seaman, ‘Philadelphia, Pa. 

Star Expansion Bolt Co.. New 
York. “Sebco”’. 

Steward & Romaine Mfg. Co., 
Philadelphia, Pa “Ahlstrom”. 

U. S. Expansion Bolt Co., New 
York. 

Thos. Wrigley Co., Chicago, Il. 

Yonkers Specialty Co.. Yonkers, 
N “Metropolitan” 
OLTS, Tozgie. See Togelebolts. 

BONDS. SHARES AND SECUR- 


ES. 
= American Co., 


m 
Electric pens & Share Co.. New 
ork, N. 
BOOKS, PP 1. 
Berkshire has gy Publishing 
Co., Pittsfield, 
—s Review Pub. Co.. Chi- 


nL 
D. “Van Nostrand Co.. New York. 
BOOSTERS. 
Allis - Chalmers Manufacturing 
Co., Milwaukee, Wis. 
Crocker-Wheeler Ce., Ampere, N. 


J. 
General Electric Co., Schenectady. 


Ridgeway Dynamo & Engine Co.. 
Ridgeway. Pa 

Triumph Electric Co.. CincinnatL 

Westinghouse Electric & Mfg. Co.. 
E. Pittsburgh. Pa. 

BOWLS, Glass. See Glassware. 


Chicago, 


BOXES, Battery. See Battery 
Boxes. 
BOXES, Conduit. , 
Adam Flec. Co., Frank, St. 
Lonis, Mo. 
Ada ti Mfg. Co., Cleveland, O. 
daptiboxes.” 


Aqgneee Electric Co., Chicago. 
(Loom, Kaockeut). “No 
“Unilets 
ri Co., Hartford, 
Conn, 
Benjamin Electric Mfg. 
cago, TH (Weatherproof. 
Bissell Co., F., Toledo, Ohio. 
Boasert Co., Utica. N. Y. 
Central Electric Co., Chicage. TM. 


Chelton Electric C€o., Philadel- 
phia, Pa. 
Chicago Fuse Mfg. Co.. Chicago. 


Tl. “Unter” Sectional 


Colambia Metal Box Co.. New 


Catter Co.. Philadelphia. Pa. 
““Munit” Switeh Rox. 

Federal Sign System (Electric). 
hicaeo. TI. 


Aart “Mfe. Co.. Hartford, Conn. 
“Ttamoand HW” Switch Rovraa. 
Gordon Knight Electric Co., 


New Vork 


Nattonal a. Melting Co., 
Pittaboreb, (“National ”) 
Metropolitan Trnginecring Co., 


New York City. 
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Paiste Co.. Philadelphia. 


“Kivo Tavicte”. 
Puss ” peymuur, inc. Soivays. 
n X. 

DSvrucue LKiectric Works, New 
lerk, “DMuitiiet”. 
Stanicy & Futtersun, New York 

city. 


H. T. 
ra 


City Kiectric Gv., Pittw- 
burgh, Pa.. “Diar” Stamped 
Bieci Uutiet Bua, “Funan”, 
“pteel Cuy”. “Ss. C.” Bxten- 
siens Coline, ™ a 

Chumas & iictts Ce.. New York. 
“Universni” aad ar out- 
let Besos, “1. & Capie 
30 Ker. 

Western Electrie Cea. New York. 

Ww. & Bveusow ve Noe iere 
“Asi-Let 

Allino switch Box anes. Co., St. 
Louls, Mv. “Allin 

Bauer Mfg. Co., Cleveland, Ohio. 


er 
Elec. Co., 


— ¥, Recess. Philadelphia. 


Bridgeport, 


Burns- Pollock Elec. & Mfg. Co., 
Indiana Harbor, Ind. “B. P.” 
Crouse-Hinds Co., Syracuse, N 
“Condulets”. 
Duncan Elec. Co., Alton, N. H. 
Economy Switch Box & Mfg. Co., 
Cleveland, Ohio. “Economy.” 


Electric Fuseguard Co., Newark, 
N. J. 

Electrical Mfg. Co., Denver, Colo. 

Electrical Specialty Co.. Provi- 
dence, R. I. (Boss. #) 

Fancleve Specialty Co., Jamaica 
Plain Station, Boston, Mass. 
“Fancleve.” 
Gillette-Vibber Co., New London, 
Conn. (“G-V Universal.) 
Graves Switch Box Co., Cleve- 
land, Ohio. 

Hart & Hegeman Mfg. Coa., 
Hartford, Conn “5. & &.” 

Hope. Wm. H., Newark, N. J. 

House Elec. Co., W. D., Kan- 
sas City, Mo. “W-D” 

2 paweee. Akron, Ohio. 
is 

Irish siecirie. Co, New York 

(“Shamrock.”’) 

3 Brooklyn, 
N. Y. (Elevator Box.) 

Machen & Mayer Elec’! Mfg. Co., 
Philadelphia, Pa. ‘‘M. 

McIntosh, R. E., Los Angeles, 


New York City. 
(Elevator Box.) 


Phelps, James C., Spepenae, 
Mass. “J. C. P. Cap 

Pratt-Chuck Co.. ada. N. Y 
Renim Specialty Co., Brighton 
Station, Boston, Mass. 

Standard Electric Fittings Co.. 
Stamford. Conn 

Troy —_— Co., Troy, N. Y 


Cal. 
Otis E:evator Co., 


“a 

¥.. Fittings: Co., Philadelphia, 
nm WV. Ve 

Ward, F. H., Brooklyn, N. Y. 


BOXES, Floor. 

Adam_ Electric Ce., Frank, 8t. 
Louis, Mo. (“T. %.”) 

Bossert Co., Utica, N. Y. 

Central Electric Co. Chiceo. I. 

Electrical Engiacees EKetivmen: 
Co., Chicago. 

Federal Sign + (Electric). 
Chicago. “Adjustable” 

Geners} Electric Co.. Schenectady. 

Gensel Devices & Fittings Co., 


Chicago, Ill. 
Manhattan atogiztent Supply Co.. 
Y Mesco” 


ew York. 

Sprague Electric Wks., New 
York City. 

Stanley & Patterson. New York. 
“Fielding”. “Patterson”. 

Steel City Electric Co.. Pitts- 
burgh, Pa. “Ful 


Betts Co.. New York. 


Universal Elec. Stage Vighting 
Co., New York. “Klieg!l Bros.” 


Thomas & 
oop & 


A. Bonnell Co., New York. 
“Bonnell.” 
create Mfg. Co., H., Brooklyn, 
Lord Mfg. Co., New York. 
“Knickerbocker.” 
Lutz Webster Eng. Co., Inc.., 
Philadelphia, Pa. (“Lats”) 
Russell & Stoll Co., New York. 
“Russell.” 
United Electrical Construction 


Chicago Ti 

Universal Electric Stage Licht- 
ing Co., New York. “Kliegi.” 

BOXKS, Junction. (Bee Boxes, 
Conduit.) 

BOXES, [fanhole. 

Columbia Metal Box Co., New 


York. 
‘adel Fuse Co., Providence 


R. I. 
General Flectrice Co.. Schenectady 
H. W. Johns-Manville Co.. New 


ark. 
Metro olitan Engineering Co., 
Now York City. 


o.. 
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Standard Underground Cable Us. 
rittevurxch, Fa. 

Electric Fuseguard Co., Newark, 
Newark, N. J. 

G. a w. Eiectric Specialty Ce. 
Chicago 1il. 

United Electric Apparatus Co., 
Boston, Mass. 


BUAKD, Uutliet. See Boxes, Osa- 
aun. 


BUXEKs, Service, Sheet Steel and 
= Arun Seema Buace end 


brat -—-¥ “ielectrie Cea. ™ 

apetine, 

Adapti Mfg. Co., Cleveland, Q. 

Kk. Sisecli Cv., Luicuv, One 
“Security” Cabinets. 

Brady Kilectric Mfg. Ce.. Net 
Britain, Conn, 

Columbia Metal Box Oo.. Mee 
York. “Columbia Quality.” 

Connecticut Electric Mfg. 
Kridgepert. Conn. 

Cutter Co., ‘South Bend, Ind, 

D a W Fuse Co., Providemes 

Delta-Star Electric Co., Chicage 

Federal Sign System (Electric: 
Chicago, Ill. 

Coney oat Co., Schomectaé: 

Hamilton Sheet Metal Wha.. 
Hamilton, Obio, 

H. wen. Johos-Manville Co., Me» 

Motrovelitan Engineerin, Co., 
New York ane ° 

Molding Os. 


National Metal 
H. T. Paiste Co., Enlledeishia. 





Pittsburgh, Pa. 


Palmer Electric Mfg. Ce.. 

- eee Mass. 

‘ost-Glover Elec. . cia- 
nati, Ohio. = 


Trio Mfg. Co., Rock Island, 0, 


‘Trumbuil hleetri . : 
Plainville. Conn es mag 
Trumbull- Vanderpoel Elec. Mfg 


w Co., Bantam, Conn. 

estinghouse Electric & mt 

a —— Eistebareh. Pa. “ines 
° ectric & Mfg. . . 
attle, Wash. ne oe 

Almstead Mfg. Co., Rochester 


Allsteelequip Co., Aurora, Ill. 

Cagetarones Elec. Ce. Denver 
olo. 

Cleveland Switchboard Ce 

(Cabinets. ) 


Cleveland, Ohio. 
Electric Co. New 


Commercial 

Orleans, La. 
Commercial Switchboard 

Co., Denver, Colo. (Steel.) 
Consolidated Sheet Metal Werks 
c ering oe a" 

rouse-Hinds Co., Syracus 
Cuthbert Electrical Mfs. a 
Chicago. Ill. 
Electric Fuseguard Co., Newark, 


M.. de 
Moctste Mfg. Co., New Orleana. 
— & $ Sx, Clevelané 


Electrical Mfg. ~~ _— r, 
ne ae — Co., Erie, os 
ncleve Specialty Co., 

Plain, Mass, Meradpeanig 
7. Elec. & Mfg. Co., Denver. 
Greater New York Box 
. New Yor rk Paper Ce.. 

“ileerland Found - 
moran. N. Y. “G. F So 

auer, J. B., Sembicn x. v 
J. P. Mfg. Co., Niverville, N. Y, 
ar ee C. A., San Francisce, 


Jonagen, H. H., San Franciace 


pe 4 Pratt Co., Hartford, Cona 
Kirtland Elec. Constru 
Albany, ae, ction Ce., 
oschin Co., Milwaukee, Wis. 
H. Krants Mfg. Co, rooktyn. 
Kruse Electrical F.. 
Wayne, Ind. ; 
eb. A. Lemley, New Orleama 
Leonard - Bundy Electric 
Cleveland, Ohio. (Cabineta)”” 
Loe Metallic Mfg. Co., Aurera. 


Mesker & Bro., St. Louis 

Metropolitan Electric 72" 
Long Island City, N. Y¥, 

Milwaukee Vault & Lieectric Cap. 
inet Box Co., Milwaukee, Wis. 

Mutual Electric $ Machine Co., 
Wheeling, W. Va. 

aan & Co., Henry, Chicege, 


Portland Elec. 
Portland, Ore. 
Portland Railway, Light & Peew- 
er Co., Portland, Ore, 
Geo. F. Rohn, Milwaukee, Wis. 
Schmidt Electric Co., A. R., Mil 
waukee, Wis. (Steel Cabinets.) 
Standard Electric Fittings Ce., 
Stamford, Conn, 
Equipment 


Standard Mechanical 
Co., Dallas, Texas. 
~~ Metal Box Co., New Yark 
y. 
Sterling Switchboard Co., Cam- 
den, N 


a. 
Electrical 
Ohio. 


Maintenance Ce.. 
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Superior Elec. Mfg. Co., Minne 
apolis, Minn. 
Irivw Mig. Co., Rock 


Island, Il. 
~< Bisctrie Co. Trey. N. f. 


unite” Sheet Metal Wks., Sas 
Francisco, Cal. 
v._ Vv. Fittings | Co., Philadelphia, 
yy, Ve 


or ie 


Portland, 
wheeier- Green Blec. Co., Rock- 
ester, 


‘Be 
Worcester oy & Mtg. Ca. 
Worcester. 
Wurdack Biectric Mfg. Co. 8t 
Louis, Mo. 
George H. Young, Elmira, N. Y. 
SOXES, Spark Coll (Waterproof). 
Cegater & Patterson. New York. 


ite”’. 
Churenill Cabinet Co., Chicago, 
1 
Household Cabinet Works, 
' 


aence. 
Standard Cabinet Mfg. 


Clark 2 


a Biec. Works,” 


Prov- 


Co., Peru, 


Ce., 
Co., 


Huntingburg, 


SOXES, Starting. See Rheostats 
bos Elec. Mfg. 
American Hardwood Mfg. Coa., 
c. & P. Electric Works, 
Cleveland Switch hboard Co., Cleve- 
leable Iron Co., Brooklyn, N. Y. 
Crouse- “ss Co., Syracuse, N. ¥ 
cago, 
Chicago, 
Mfg. Co., 
Sioux City, Iowa. 
M.”" Wood Pane! Boxes. 
United Electric Apparatus 
and. 
@rnest Topf, New York. 
ington. 
Wabbard & Co., Pittsburzh. Pa. 
a a —_ ompany, Sou 
American Iron & Steel Mfg. Co., 
cisco, 
Buffalo Steel Co. Tonawanda, 
Creaghead Pnagrs. Co.. 
Hallett Iron Works, Harvey, Ill. 
(Back Brace.) 
Michigan Bolt & Nut Works, De- 
4 Pitts- 
Co t tion 
chaper onstructio 
. ~ N. Y¥ 
door and shop use. 
Wis. 
Western Electric Ce.. New York. 
Ceniral Foundry Co., New York 
t 


and. 
Union Hardware Co., Torrington, 
— Switch. See Boxes, 
Cabineta.) 
Trumbull-Vanderpoel 
@rottoes, Va. 
Il. 
field, Mass. 
land, Ohio. 
Works & Mal- 
(Puse Boxes.) 
Panel Box 
Co., Chi- 
Pr. lL. bocce Co., 
Machen & Mayer Dlectrical Rw 
Metropolitan Elec Mfg. 
Boston, Mass. 
Wab-eh Cabinet Co. Wabash, 
ORS, Cros 
th 
Lebanon, 
N. Y. 
Clevelané Galvanizing Works 
nati. Ohto 
Inland Steel Co., Chicago, Il. 
M. Lanz & Sons, Pittsbergn. Pa. 
troit, 
ork. 
Oliver io & Steel Co., 
Co.. New York. 
Geo. Cutter Co., South Bend, Ind. 
Cesey-Hedges Co., Chattanooga, 
Co., Dayton, Ohio. 
ch. 


Conn. 
v. M. West Box Co., Springfield, 
Mase. 
eoxne. Wood. (Telephone Boxes; 
Co., Bantam, Conn. 
Bauerle & Stark Co., Chicago, 
Churcaili Cabinet Co., Chicag 
Columbia Machine 
Cercoran & Co., Chicago, IIL 
Oenceieeg, = Kropt Mfg. 
In. 
Cuterstate Blectric & 
Co., Philadelphia, Pa. 
Long Islaad City, N. Y. 
Wm. Thies & 5on, 
Tad. 
Wisconsin Chair Co., Port Wash- 
BRA : 
F. Bisse}! Co., “reledo, Ohic. “Se- 
Milwankee, 
Western ibe Co., New York. 
Pa. 
Benicia ae Works, San Fran- 
, Cleveland, Ohio. 
om a Bs Cincin- 
aimuey Mig. Co., Toledo, Ohio. 
Fred L. Meckel, Chicago, 
ich. 
Gewnalt Chain, Forge & Iron Co., 
—— Material 
BRACKETS. Arc Lamp (for out- 
Line Material Co., So. Milwaukee, 
Tenn 
Co., 


City. 
Fletcher Mfg. 
Landin — & a 

Boston, 
McCrosky-Reamer Co., Meadville, 

Pa. 


Morris, Elmer P., New York City. 
Mott Jree Works, L.. New 


Yor N. Y. 

Philadsipnia! _ mbestete Mfg. Co., 
hilade! 

wheeler efiector Co., Boston. 

Mann 


mecnres. 45S 65D TES 
& 3. M. Anderson Mfz. 
Boston. Mass. 


Spring- | 
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Srady Electric Miz. Co.. New 
eornualin, Coun, 
@ov. Uutter Pee South Bend, Ind. 
weita-Star Miectric Uc., Unicage. 
Aiectrical Kquipment 
co., Cnicago, Ll, 
Mfg. Co., Decatur, Ml. 
—. a & Fittings Co., 
c 
General | Electric Co., Schenectady, 


Hubbard & Co., Pittsburgh, Pa. 
("Pierce” 

Line Material Co., 
Wie. jeabie. 

Vhio Brass Co., Mansfield, ‘Ohio. 

Arthur Bros., Manchester, N. H. 
(Adjustable Break Arms). 

Creaghead Engrg. Co.,: Cincin- 
nati, O. “Flexible”. 

Diamond B8teei Poie Co., Phila- 
delphia, Pa. 

Electric Railway Equipment Co., 
Cincinnati, Ohio. 

Electric Service Supplies Co., 
Philadelphia, Pa. “Keystone”. 

Fletcher Mfg. Co., Dayton, Ohio. 

Frank B. Hall, Newton Falls, 
Ohio, (Pressed Steel Brackets). 

Hallett Iron Works, Harvey, Il. 

m Lanz & Sons, rittsburgh. Pa. 

Oliver Iron & Steel Co., Pitts- 
burgh. Pa. 

Philadetpnia Electric Mfg. Co., 
Philadelphia. 

St. Louis Malleable Casting Co.. 
St. Louls, Mo. (Brackets and 
Fret Insertion Pins). 


BRACKETS, Pothead. 

F. P| Co., Toledo, Ohic, “Se- 
r ty”’ 

~~ t Maatneces’ Equipment 
Co 

General Devices & Fittings Co., 
Chicago, Ml. 

Fairmount Electric & Mfg. Co., 
Philadelphia, 


Pa. 
Philadelphia Electric Mfg. Co., 
Philadelphia. 


BRACKETS, Telephone. (For sup- 
porting Telephone Instruments). 
American Steel & Wire Co., Chi- 
cago. “Peerless Fonarm”. 
American Telephone Co., Chicago, 
Ill, “Burns,” “Burns Hi-Lo” 
“Economy,” “Radio ” 
Manhattan sosteseni Supply Co., 


. New York. 


peri 
Western Electric Co., New York. 
Alliance Specialty Mfg. Co., Alli- 
ance, Ohio. 
Chicago Writing Machine Co., 
Galesburg, Ill. “Adjustophone”. 
Connecticut Telephone & Electric 
Co., Meriden, Conn. 
Frank B. Cook, Chicago. 
De Veau Telephone Mfg. Ca. 
Brooklyn, N. Y¥.  “Victor’’. 
Holtzer - Cabot Electric Co., 
Brookline, Mass. 
K. & B. Co., Philadelphia, Pa. 
Sigeeyue & Co., New York. 
Meilink eee. Se, Toledo, Ohio. 
Oliver Mfg. Co., Philadelphia, Pa. 
Rd-a tha “Equipoise”. 
Seely Office Appliance Co., 
Liverpool, 


York. 
c. L. Van Akin, Jr., 
N. Y. 
Warner Electric Co., Muncie, Ind. 


Wilhelm Telephone Mfg. Co., 
Buffalo, N. Y. 


BRACKETS, Wood. See Pins. 


BRAKES, Electric—Magnetic. 
Electric Contecties & Mfg. 
Cleveland, 

Industrial Controller Co., 
waukee, Wis. 

Western Electric Co., New York. 
Westinghouse Electric & Mfg. 
Co., E. Pittsburgh. Pa. 

BRAKES, Dynamo. 
Cutler-Hammer Mfg. 
waukee, Wis. 
Industrial Controller 
waukee, Wis. 

BRAKES, Electric. 
Cutler-Hammer Mfg. Co., Mil- 
waukee, 

Electric Controller & Mfg. Co.. 
Cleveland, Ohio. 

as Electric Co., Schenectady, 


Sundh Electric Co., New York. 
Western Electric Co., New York. 


BRANCH BLOCKS. See Cuat-Outs, 
also Moulding Blocks. 
BRANDING IRONS. See Seolder- 


ing Irons. 
BRASS AND COPPER (In Bars, 
Bridge- 


Rods and Sheets). 

Bridgeport Brass Co.. 
port, Conn. 

Ansonia Brass & Copper Co. 
New York. 

Benedict & Burnham Mfg. Co., 
Waterbury, Conn. 

Coe Brass Mfg. Co., Torrington, 
Conn. 

Detroit Copper & Brass Rolling 
Mills, Detroit, Mich. 

Hendrick Bros.. New York. 


O. T Hungerford Brass & Cop- 
per Co.. New York. 


New 


Co., 
Mil- 


Mil- 
Mil- 


Co., 














Cc. A Hussey & Co., Pittsburgh, 


ss ennesten Brass aS New York. 

ay Haven Copper Co., Seymour, 
Sonn. 

New Jersey Tube Co., Harrison, 


J. 

Plume & Atwood Mfg. Co., Wa- 
terbury, Conan. 

ae , ae @ copper Co., Rome, 


Scovill Mfg. Co. Waterbury, 
or a Mfg. Co., Seymour, 
Con 

Taunton- New Bedford Copper 
Co., Taunton, Mass. 


Waterbury Brass Co., Waterbury, 
Conn. 


BRASS TUBING, See Tubing. 


BREAK ARMS. See Brackets, 
Arms and Pins. 


BRIDGES. 
American Bridge Co., New York. 


BRIDGES, Railroad and Highway. 
American Bridge Co., New York. 
BRIDGES AND TOWERS, Coal 
Handling. 
American Bridge Co., New York. 
BRUSHES. Carbon and Graphite. 
Calebaugh Self-Lubricating Car- 
bon Co., Philadelphia, Pa. 
Central miectete Co., Chicago. 
Chas. E. in Co., Inc.. New 


Yor 
Joseph Dixon Crucible Co., Jer- 
sey City, N. J. 
~~" Electric Co., Schenec- 


Ho baal Fibre Graphite Mfg. Co., 
Philadelphia, Pa. 


N. ¥. 
Morgan Crucible Co., Ltd.. New 
National Carbon Co., Cleveland. 
N Carbon & Battery Co., 


ungesser 
Cleveland, Ohio. 
Pure Carbon Co., Wellswille, N. 


¥. 
Hugo Reisinger, aor York. (Im- 
porter “Brouskol 


“Long e. 
1 eons Carbon Co., St. Marys, 


a. 

Triumph Electric Co., Cincin- 
nati, O. 

Western Electric Co., New York. 

Westenghomse Electric & Mfg. 
Co., E. Pittsburgh, Pa. 

American Carbon & Battery Co., 
East St. Louis, IIl. 

Barkelew Electric Mfg. Co., Mid- 
dletown, Ohio. “Sparkles.” 

Baylis Co., Bloomfield, N. 

Becker Bros., Chicago, lil. + per. 

Seattle, 


fection.” 
Buxbaum & Cooley, 
Wash. 
Graphite Metallizing Corporation, 
Yonkers, N. Y. 
& Co., Fostoria, Ohio. 
“Langleben.” 

W. J. Jeandron, New York. 
porter ‘“‘Le Carbone."’) 
United States Carbon Co., 

7” 


York. “U. 8. Efficient. 
Capreraat Carbon Co., Dundee, 


(Im- 


New 


BRUSHES, Metallic. 
Albert & J. M. Anderson Mfg. 
Co.. Boston, Mass. 
Central Electric Co., Chicago. 
Chas. E. Cypome Co., Inc., New 
Co., Mil- 


tady, 
National Carbon Co., Cleveland, 0. 
“Cophite.” 


land, O. 
aa an Electric Co., Cincinnati, 
Western Electric Co., New York. 
Electric & 


Westinghouse Mfg. 
Co., E. Pittsburgh, 

Berkelew Electric Mfg. Co., Mid- 
dletown, Ohio. 

Crown Woven Wire Brush Co., 
Salem, Mass. 

Chemelectric Co., Chicago, “Lu- 
bricating Brushes.” 

Eureka Tempered Copper Works 
North East, Pa. (Sheet Metal.) 

James Goldmark Co., ,New York, 
“German-American.” 

Gfaphite Metallizing Corporation, 
Yonkers, N. Y. 

Hart & Co., Fostoria, Ohia 

James E. McMurty & Co., Chi- 
cago, Til. 

Ohio — Species & mG 

Troy, Oh 


Co. 
Philadelphia weet r 4 yy ‘Co., 
5 ecemaee Pa. (Sheet Met- 


ay ms a ad Co., Brooklyn, 


N 

United States Carbon Co., 
York. 

BRUSHES, Pneumatic. 
(For larger sizes, see Air Com- 


Pressors. ) 
“— & Babcock Co., Cleveland, 
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Chicago Paeumatio Tool Ca, 
Cnicago, Lil. 

Generai Compressed Air House 
Cleaning Co., St. Louis, Mo. 

Kny-scheerer Co., New Yorx. 

Paasche Air Brush Ce., Chicago. 

Peiton & Crane Co., Vetroit. 

P. Pfeffer, Newark, N. J. “Uni- 
versai”’ 

Standard Automatic Mfg. Ce, 
New York. 

Victor Miectric Co., Chicago, IIL, 
(air Compressor Outat., 

O. vc. Woid, Cnicago, ii. 

BRUSH HOLDERS. 

a & J. M. Anderson {fg. 
10. 


Boston, . 
Baylis Co., Bloomfield, N. J. 
P. ir Bit Metal 1 Lan 
ar eta 0., sdale Pa 
BUFFERS, Portable. See ‘Tools, 


(Window 
and door attachments.) (See 
— dtom  Micctrionl 
8 . 
New York. neadven 
w. ‘3 Ostrander & Co., New 
Stanley & Patterson, New York, 
Western Electric Co., New York. 
Edwards & Co., New York. 
Otto Bernz, Newark, N. J. 
—. & Co., Mt. Vernon, 


United Electric Apparatus Co., 
Boston, Mass. 
BUKNERS, Gas Lighting. 
Automatic Appliance Co., Boston, 
Mass. (Automobile,) 
A. L. Bogart, New York. (“Bar- 
tholdi” Automatic.) 
Cleverly Electric Works, Phila- 
delphia, Pa. 
Electric Goods Mfg. Co., 
Mass. (“Boston” 
“Advance” 
Automobile 


Aute- 
Pendant, 
Gee 


Holtzer-Cabot Electric Cao., 
Brookline, Masa, 

Inst. Lighter Co., Columbus, OQ. 

Motor Specialties Co., Boston, 
Mass. Automobile. 

J. Y. Park & Co., ‘Philadelphia, 
Pa. “Jypco”. 

H. C. Roberts Blectrical Supply 
Co.. Philadelphia, Pa. “Victor”. 


UPPORTS. 
—_— Eelectric Co., Chica- 
Electrical Engineers’ Equipment 

ean = 
_ & Fittings Ce., 


mm 
BUSHINGS AND LOCKNUTS. 
(For yo 


” 
— ares Co., 
Dessert Co., Uti N. Y¥. “Erick- 
son” and .“‘Monitor” Bush ings. 
Ones ee oe Syracuse, N. 
‘ond 
Faries Mfg. Co., Decatur, Il. 
Federal Sign System (Electrie), 
Chicago, Ill. 
El lectric Co., Schenee- 
Co., 


Y. 
National * Metal Molding 
Pittsburgh, Pa. “National. > 
te Co., H. T., Philadelphia, 


Hartford, 


a. 
Carbon Co., St. Marys, Pa. 
Sosneee Electric Works, New 


Steel Ci Electric am Pitts- 
a a, “Star” & “Fullman” 
Bus! 


Thomas , Betts Co., New York, 


W. A. Bonnell Co., New York. 
Chase-Shawmut Co., 
port, . (“Shawmut.’’) 
Electrical Specialty Mfg. Co., 
Providence, R. I. “Bo 
Everhard Mfg. Co., Canton, ‘hie. 
(“Diamond E£." *)" 
Fairmont Elec. Mfg. Co., Phil- 
adelphia, Pa. 
Gillette-Vibber Co., New London, 
Conn. (“G-V Universal.”’) 
Grabler Mfg. ‘o.. Cleveland. 
Hart & Hegeman Mfg. Co., Hart- 
eons Conn. 8 
ew Process clalty Co., In 
Milwaukee, Wis. ‘4 “ 
— Supply Co., Wilkes- 


Otis Elevator Co., Chicago, 
roe, James C., Bprinetcld. 


Rockwood Sprinkler Co. “ Mass. 
Worcester, Mass. (“R. Co.”"} 

Spark Electric Co., Bd ay, 
Mo. (“Branchlet Tee and ¥ 
Fittings.”) 

Standard paeeae Fittings Co., 
Stamford, C 

eae rlectrteal Co., Troy, N. ¥. 


v. v Fittings Co., We 
Pa. (“V. V.” Fittings.) —_ 
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kes Barre Indicator 
wy B Pa. % 


N. ¥. 
American Bushing "Con, Chicago, 
Dn “Am. Bush. 
Ww. A. Bonnell Co., Sew York. 
a Mtg. Co., ~hicago, Ill 
ar 


Phelps Mtg. Co., Detroit, Mich. 
Pisch, Jr., Frank, New York 


City. 

Thordardson Electric Mfg. Co., 
Chicago. Sy wy 

Troy Electrieal Co., Tro 

Vv. V. Fittings Co., Philedelphi 


BUSHINGS, Socket. 

Arrow Electric Co., Hartford, 
Conn. 

os Mfg. Co., Springfield, 

Hemming Mfg. Co., Garfield, N. J 

«canton Batton Co., Scranton, 


( 
We + Electric Co., New Yerk 
Am — Hard Rubber Co., New 


A burn Button Works, Auburp 
N. YY. (HL . Caesar Cr. 
New York, Sole Selling Agentz, 
(Composition. ) 


4. §. Brock Rubber Co., Bos 
ton, Mass. 

Electrose Mfg. Co., Brooklyn, N 
Y. (Compositien.) 

Walpole Tire & Rubber Co., 
Walpole, Mass. 


Siemon Hard kKubber Corpora- 
tion, Bridgeport, Conn. 

Frank H. Stewart Electric Co., 
Philadelphia, Pa. “Knostrain.” 

CABINETS, Iron. See Boxes, 
Service. 

a ——~ ae Wood. See Boxes, 


0o 
CABLES (See also Wire.) . 
American Electrical Works, Phil- 
lipsdale, R. I. 
American Steel & Wire Co., Chi- 


cago, Til. 
Atlantic Insulated Wire & 
ble Co., New York, N. Y. 
Belden Co., 
Central Electric Co., Chicago, Ml. 
ey, W. R., New York, N. Y. 
Electric Cable Co., New York. 
General Electric Co., Schenec- 
tady, N. Y. 
Habirshaw Wire Co., ad York, 
Hazard Mfg. oo. Wilkesbarre, 


Pa. 
Kerite Insulated Wire & Cable 


Co., New York, N. Y. 
Mere, Alfred F., Philadelphia, 
a. 

National Conduit & Cable Co., 
New York. N. Y. 

Okonite Co., The, New York, N. Y. 

HKoebling’s gous Co., John A., 
Trenton, N. J 

omy Insulated Wire & Cable 

New York, N. Y. 

Simplex Wire & Cable Co., Bos- 
ton. “Simcore”’, “Simplex Ca- 
outchouc” (Simpl ex op. c.”’). 

Standard Underground Cable Co., 
Pittsburgh, Pa. 

Waterbury Co., Waterbury, Conn. 

Western Electric Co., New York. 

CABLES, Armored. (Flexible.) 

National Metal Molding — 

“Flexstee! 
ectri Works, 

“Greenfield”, “B-X’’. 

Standard Underground Cable Co., 
Pittsburgh, Pa. 

Western Conduit Co., youre 
town, Ohio. “Realfl 

Boston Insulated Wire & Cable 
Co., Boston, Mass. 

Central Tube Co., Pittsburgh, Pa. 

Columbia Metal Hose Wkzs., 


Conduit Co., 
Co., Frankfort, 


Bafety-Amorite Conduit Co., 
Pittsburgh, Pa. “Sterling.” 
Trenton Electric & Conduit Co., 
Trenton, N. J. 

CABLE anaes. (See Potheads.) 

CABLE GRIP 

Universal able Grip Co., 
cuse, Y. (Red Top) 
versal.” 

CABLE HANGERS. 

A. & J. M. Anderson Mfg. Co., 


Ca- 


Chuck 


Syra- 
“Uni- 


Appleton’ Electric Co. Chi 

Ppleton ectric Sos cago. 

F. Bissell Co.. Toledo, Ohio. 

Conduit Electrical Mfg. Co., Bos- 
ton, Mass. 

Hubbard & Co.. 2 one og Pa. 

Metropolitan Engineerin Co., 


New York 


Standard Underground Cable Co., 
ee. Pa. “‘Nordyke Sup- 
po 


Western Electric Co.. New York. 
American Twist Drill 
nia, E. 


Co., Laco- 
“Union.” 





Anderson Tool & Supply Co., De- 
troit, Mich. (For Manholes). 
Amore Cable Clip Co., Aurora, 
Baugh Cable Clip Co., Hopkins- 

ville, Ky. 
Cameron ‘Appliance Co., Everett, 
Mass. “Lock 
Chase-Shawmut Co., Newbury- 
—= Mass. (Mariin. 
B. Cook, Chicago, IIl. 
HL. F, Copeland, Jersey City, N. 
Bureka Supply Co., Sewell, N. 
a “mer”. 
Hallett Iron Works, Harvey, Ill. 
W. N. Matthews & Bro., St. 
Louis, Mo. 
Michigan Bolt & Nut Works, De- 
troit, Mich. 
Minerallac Electric Co., Chicago, 
National Telephone Supply Co., 
Cleveland, Ohio. 


Oliver Iron & Steel Co., Pitts- 
burgh, Pa. 

Pettingell-Andrews Co., Boston, 
Mass. “O’Neill’’. 

Rhode Island Telephone & Elec- 
tric Co., Providence, R. I 
“Wri ht’’. 

Star or Bolt Co, New 

or 
Yonkers, 


Yonkers Do ed Co., 
m. W 


I-Let”, “‘Metropolitan”. 


oe PULLING TOOLS. (See 

ools.) 

CABLE RACES. (for indoor and 
vauit use, 


T. J. Cope, Estate, Philadelphia. 


miectrica: Engiueers Kquipment 
Co., Chicago. 

General Electric Co., Schenec- 
tadv. N. 


General oevices & Fittings Co., 
Metron lit: = 
etropolitan meerin: 0., 
New York City. “ ine 


Standard 7 jo Cable Co., | 


Pittsburgh a. 
Universal Cable Grip Co., Syra- 
cuse, Y. “Universal.” 
— Lanz & Sons, Pittsburgh, 
a. 


CABLE ROLLERS. 
Fairmount Electric & Mfg. Co., 
oe a Pa. 


mw. ewe & Bro. st 
5, 
CABLE SPLICING JOINTS. 

N. Matthews & Bro. 8t. 


bs Mo. 


CABLE SUPPORTING CLAMPS. 
oak Clamps, Cable Support- 


CABLE TESTERS. (See also in- 
struments, Testing.) 
Roller-Smith Co., New York. 


Metropolitan Engineering Co., 
Brooklyn, N. Y. 
Standard Underground Cable Co., 
Pitte teburgh, Pa. 
st. 


W. N. Matthews & Bro., 
Louis, oO. 
Minerallac Electric Co., Chicago, 


CABLING MACHINES. (See also 
New England Butt 
_ i Butt Co., Provi- 


CALIBRATORS, Meter. 

Fort th Electric Works, Ft. 
Wayne, Ind. “Wood”. 
General < e Co., Schenec- 


Roller-Smith | Co., New York. 
tric 


amo Co., Spring- 
field, Ml. 
8, Carriage. (Bee Carriage 
Calls.) 
ANDLES, Electric. (See Flash- 
lights.) 


LES, Glass, Candelabra Fix- 


tures. 
Phoenix Glass Co., New York. 
Fensterer & Ruhe, New York, N. 


» A 
Gill & Co., Washington Flint 
Glass Works, Philadelphia, Pa. 
yy Glass Co., Brook- 
lyn, N. 
zx. @ McFaddin & Co., 
York. (Importers.) 
CANOPY INS TO 
Faries Mts. Co., 
General lectric 


New 


Decatur, Ml. 
Co., Schenec- 


New York, 
B. Bechtoid, Chicago, ‘Ill. 
EB. B.” 


Kelting Elec. Co., Inc., New York 
City. “Knu.” 
Macalien Co., Boston, Mass. 
CANOPIES, See Shells, 
Chandelier. 
APS, Conduit. See Fittings, Con- 
t. 


uit. 
CAFS, Ine. Lamp. Color 


r Caps. 
w. —" Sign Co., 
Cleveland, Ohi 


= xX. Betts Corporation, New 
sao Co., New York. 


‘ute. 
Reynolds Elec. Flasher Mfg. Co., 
Chicago, Ill. 


S, Cable Pulling. (Bee 
Tools, Cable Pulling.) 
CARBONS, Are Light. 
Central Electric Co., Chicago, TL 


L. E. Frorup & Co., New York. 














(Importers “Alba”, “Siemens”, 
“Arco’’). 
Electric Co., Schenec- 


tady, N. Y. 

National Carbon Cleveland, 
Ohio. “Slivertip’, “Columbia”, 
Blueprinting, “Columbia Pro- 

» Engra » Miniature, 
otographic, t, 
Welding. 
Hugo Reisinger, New York. (Im- 
) “Nuernberg”, “Excel- 
io”, “Electra”. 


Western Electric Co., ee! York. 
Westinghouse Electric Mfg. 
Co., E. Pittsburgh, ro 
Edward E. Cary, New York. 
(Importers “Fabius soynetow |») 
H. M. Hirschberg, New York, N. 
Y. (Importer “Plania’’). 
Westinghouse Electric & Mfg. 


L. Kiewert Co., 

Wis. (Importers “Bio’’). 

United States Carbon Co., 
or 


mal Carbon Co., Cleveland, 


0. 
Speer Carbon Co., St. Marys, Pa. 
Stackpole Carbon Co., St. Marys, 

Pa. (Pencil only.) 

American Carbon & Battery Co., 
East St. Louis, Ill. 

Edward E. Cary, New York. 
(Importers “Fabius Henrion’’.) 

Telephone Carbon Co., Brooklyn, 

Untversal Carbon Co., Dundee, 

CARBON REMOVER 
Ever-Ready Mfg. Co., St. 


Mo. 

CARBON SPECIALTIES. 
Circuit-breaker contacts, cruci- 
bles, diaphragms, discs, globu- 
lar ular earb 


Louis, 


Mghtaing  arseste packing 
4 4 rs, 
rings, pamper, —, sucks, 
tubes, welding ns. 
- Carbon Co., Cleveland, 
Universal Carbon Co., Dundee, 


Ill. 
CARBOY INCLINATORS. 
McCord & Co., Horace, M., Min- 
neapolis, Minn. 
CAR HEATING, Electric. 
H. W. Johns-Manville Co., New 


York. 

Simplex Electric Heating Co., 
Cambrid, Mass. 

Western E ectric Co.. New York. 

— Car Heating Co., 
Albany, Ze 

CAR LIGHTING SYSTEMS, 

See Battery Co., New 
or 

United States Light & ae 
Co., New York. “United Btates 

lisse”, “Moskowitz 

Consolidated Ry. Elec. Ltg. & 
Equipment Co. New York. 
“Axle Light”. 

Dake-American Steam Turbine 
Co., Grand Rapids, Mich. 

Safety Car Heating & Lighting 
Co., New York. (Axle Driven 
Dynamo.) 

CARRIAGE CALLS. 


Edwards & Co., New York. 
Electric Carriage Call & Special- 


ty Co.. New York 

Universal Electric Stage Light- 
ing Co., New York. “Kliegl 
Bros.”’ 


CARS, Derrick. 
American Bridge Co., New York. 


ARS, Messenger or Cable. (See 
Trolleys.) 

CARTS, Linemen’s. 

Mathias Klein & Sons, Chi 

Oshkosh Mfg. Co., Oshkosh, 

Dicke Tool Co., Downers Grove, 

CASES, Battery. See Battery 

Holders. 

CASTINGS. 

Albert & J. M. Anderson Mfg. 
Co., Boston, 5 a 

Faries Mfg. Decatur, I. 

Metal’ Srrstinitics’ Mfg. Co., Chi- 
cago, 

New England Butt Co., Provi- 
dence, 


Stanley & Patterson, New York. 
“Bestelectric”. 
Triumph Electric Co., Cincinnati, 


Ohio. 

Buffalo Foundry & Machine Co., 
Buffalo, N. Y. 

Fee & Mason, New York. 

Industrial Novelty Co., Chicago. 

Inventor's & Mfgr’s Sales Co., 


a Francisco, Cal. “Marvel- 

ous”, 

Mahoney Bros., Chicago,  IIl. 
“Chicago”. 

Minneapolis Steel & Machinery 


Co., Minneapolis, Minn. 
Standard Mfg. Co., Auburn, Ind. 
“Crown” (Pendant. 
Wallace ‘nom —~ 4 & Mach. Co., 
Lafayette, 
CEILING FANS. 
See Fans. 
Railway and Industrial Engineer- 
ing Co., Greenburg, Pa. 
, Cable, Transformer. 
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Walpole Tire & Rubber Co., 


Walpole, 
[NT, a Re 
See Commutator Cement. 


Allis- Chalmers Manufacturing 
Co., Milwaukee, wis. 

HAIN, Chandelier. 

Faries Mfg. Co., Decatur, Il. 

E. - Blise Mfg. Co., Providence, 


Cryptofil Chain Co., Boston, Mass, 

Virden Mfg. Co., Cleveland, Ohio, 

Woodhouse Chain Works, Tren- 
ton, N. J. 

CHAIN, (for Pull Sockets). 

Arrow Electric Co., Hartford 


nn. 
CHAINS, Arc Lamp oy ge 
—. Community, Ltd. me)- 


da, 
CHAINS, Cable seer 
See Trolleys. 


8, Drive. 

See Belting. 
CHAINS, Power Transmission 
Morse Chain Co., Ithaca, N. ¥. 
CHAINS, Silent Driving. 
Morse Chain Co., Ithaca, N. Y¥. 
CHAINS, Twin Roller, Bicycle, 
Morse Chain Co., Ithaca, N. ¥. 
CHANDELIERS (See also Fis- 


ures.) 
—. Chandelier Mfg. Oe., 
Central al Electric Co., Chicago, | mh. 
Faries Mfg. Co., Decatur 
Tungstolier Works of 4 
Electric Co., Cleveland, O. 
CHANGERS. See Lamp Chang- 


ers. 
CHANGERS, Pole. 
See Pole Changers. 


Crocker Wheeler Co., Ampere, 
J. (Motor Generators. 
Cutler-Hammer Mfg. MbD- 
waukee, 
Fairbanks, Morse Co., Chicago 
a Klectric Co., Schenects 
(Moter Generator.) 
aK. P Electric Co., Cleveland. 
Ohio, (Motor Generators.) 


On, 


Mechanical Appliance Co., MD- 
waukee, Wis. 

Wagner Elec. Mfg. Co, &. 
Louis, Mo, 

Allen-Bradley Co. Milwaukee. 
wis. 

Burke Electric Co., Erie, Pa 


(Dynamo Charging System.) 
Ideal YBlectric Mfg. Co., Mansfielé. 
a (Dynamo Charging Bye- 


m.) 

Kendrick & Davis Co., Lebanea. 
N. H. (Dynamo Charging 
System.) 

B®. Marcuson, New York. ““Wits- 
am Charging Board”. 

O’Brien Electrophone Co., Halle 
well, Me. (Dynamo Chargines 
System. 

Vesta Accumulator Co., Chicage. 
Ill. (For oe Auto Lig n 
ing Battery. 

CHARGING "RHEOSTATS. Bee 
ne also Stage Dim- 


CHEMICALS, Battery. 
Battery gy = Blue Vitriel 
Manganese, Sal-ammo 

American Electrical Works 
Phillipsdale, R. I. 

Western Electric Co., New York 
M. L. Barrett & Co., "Chicago, mh 

(Sal-ammoniac only. ) 

Black Chemical Co., New York 
(“Blectrical” Sal Ammoniae.) 

Charles Cooper & Co., New Yor 
Edward BB. Cary, New Yerk 

(Importers.) 

Eimer & Amend, New York. 

French Battery & Carbon Cé.. 
Madison, Wis. (Importers.) 

Grasselli Chemical Co. Cleve 
land, Ohio 

v. OF. ‘Kalbfleisch Co., New York 
A. Klipstein & Co., New York. 
Merck & Co., New York. 
Powers-Weightmann-Rosengar- 

ten Co., Philadelphia, Pa. ‘‘Ve)- 
tak” 

Roessler & Hasslacher Chemica) 
Gs. New York. “Battery 
Brand”. 

Charles EB. Sholes Co., New York 
8. S. White Dental Mfg. 

Philadelphia, fa. “Parts” 
Sulpho-Chromic Salt. 

CHOKE COILS. 
A. & J. M. Anderson Mfg. Oe. 
Boston, Mass 

Delta-Star Electric Co., Chicage. 

er 1. eee Co., Schenecta- 


ly, N. YW. 

Metropolitan Engineering Ce. 
New York City. 

— & Conrad, Inc., Ohi- 


Western Electric Co., New York. 

Westinghouse Electric 2 Mfg, 
Co., Pittsburgh, Pa, 

Electric Service Supplies Ce, 
Philadelphia, Pa. 

Hickey & Schneider, New York. 

Lord Mfg. Co., New York. (Aute- 
Discharge Vertical Unit.) 
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CHOPPERS, Meat. 
See Meat Choppers, Blectris 


CHRISTMAS TREE OUTFITS. 
See Wecorative Lighting. 
CHRONUGKANFHS, Bee Tm 


New 
Den 


New Haven 


Pitte- 


Co., 


Dayton, Ohfo. 
Toleda hie 
& Sons, Pittsburgh, 


Stamps. 
CHURNsS. See Dairy Apparat= 
CIGAK LIGHTERS, 
at spectre Co., Schenecte 
Metal Specialties Mfg. Co., Chi 
cago, lll. “Presto 
Pittsburg Electric Specialties Co., 
Pittsburgh, Pa. 
Western biectric Co., New York 
Westinghouse Electric & Mts 
Co., East Pitteburgh, Pa. 
Adjustable Lighter Co., Newtos 
Maes. “Universal”. 
American Ever Heady Co., 
York “Every Ready” 
Carstarphen Blectric Co., 
ver, Colo. 
cewme & Co.. 
widred Mfg. Co., Chicago, Ill. 
“Wisara 
4elion Electric Co.. Newark, N.J. 
CIRCUIT BREAKERS. Automeusr 
“thure Eeetrie Co., Tne. 
Chicago. 
Sonduit Electrical Mfg. Co., Bos- 
ton, Maes. 
Cutler-Hammer Mfg. Co., Mill- 
waukee, Wis. 
Cutter Co., Saeaseyae, Pa. 
*thallite’’ ‘*T. 
Electric Controller & Mfg. Co., 
Cleveland. 
Fou arue Blertste Works, Ft 
Vaene F 
General Electric Co., Schenecta- 
dy. N. . 
Industrial Controller Co., Mil- 
waukee, Wis. 
Roller-Smith Co., New York City. 
“Standard,” “Industrial.” 
Sundh Electric Co., New York. 
Ward Leonard Electric Co., Bronx- 
ville, N.Y. 
Western Electric Co., New York. 
Westinghouse Electric & Mfg. 
Co., E. Pittsburgh, Pa. 
Hickey & Schneider, New York, 
ie we 
OLAMPS. Cable Supporting. 
Albert & J. M. Anderson Mfg. 
Co., Boston, Mass. 
eo Electric Co., Chicago, 
i. 
Zlectrical Engineers Equipment 
©o., Chicago, TL 
General Devices & Fittings Co., 
Chicago, Ill. 
Standard Seeene Cable Co., 
Pittsburgh, Pa 
Western Electric Co., New York. 
Jiamond Expansion Bolt Co., 
“Long Saut” 
Service Supplies Co., 
Philadelphia, Pa. (Porcelain 
“lamp Insniator.) 
Hallett Iron Works, Harvey, III. 
vv N. Matthews @& HSro., St. 
Louis, Mo. “Matthews’. 
Paragon Electric Co., Chicago, Il, 
special Device Co., Cincinnati, 
Vhio, “Bierce” 
‘LAMPS, Ground Connection. 
See Ground Clamps 
“LAMPS, Guy. 
See Guy Clamps 
“T AMT PS, Insulator. 
Alhert & J. M. Anderson Mfg. 
Co., Boston, Maas. 
Nelta-Star Electric Co., Chicago. 
Electrical Engineers Equipment 
Co., Chieago, Ti. 
General Devices & Fittings Co., 
Chicago, MI. 
*tates Co., Hartford, Conn. 
Steel City Electric Co.. 
burgh, Pa. “Universal”. 
Nark Blectric & Mfg. Co., 
Vork 
Fairmount Electric & Mfg. 
Philadelphia, Pa. 
Fletcher Mfg. Co., 
Mrfe “n 
Lanz 


*meag 


Mathew 


Pa 
OLAMPS, Outlet Box. 

See also Conduit Fittings. 
federal Sign System (Electric), 


Ciamps 
. Boller Tube 
. Pittsburgh, Pa 
General Snectaity Co., Buffalo, 
NW. Y¥. ‘Demon” 
therty Mfe. Co. Pittsburgh, Pa 
Yhto Steam Specialty Co., 
Youngstown, O. “Hydraulic” 
bets B. Pierce Co., Buffalo, N 


CUBANERS, GLASSWARF. 

Vvralite Co., Pownal, Vermont 

fLFANFERS AND POLISTIERS. 
Floor. See Floor Cleaners and 
Polishers. 

CLEANERS, Ine. Lamp. 
fee Changers 

CV.FANERS. Switchboard. 

United Flectric Co., 
Ohio. “Ture”. 


Carton. 


New | 





OLEANERS, Vacuum. See Vae- 
uum Cleaners. 

-LSATS, Conduit. 

wiamond Mtg. Co., Detroit, Mich. 

= Wot Mrg. Co., Chicago, Il. 

LATS, Fibre. 

OusKe ane Signal @ Mfg. Co., Boston, 


womens Electric Oo,, Schenecta- 


ay, N. X. 
Western Electric Co., New York. 
CULMATS, Insulating. 
thoauming Mfg. Co., Garfield, N. J. 
Minerallac Electric Co., Chicago. 


CLIMBERS, Linemen’s. 

Cincinnati T Co., Cincinnati, 
Uhio. * ve". 

Bicin & Sons, Mathias, nw 

venkosh Mfg. Ce., Oshkosh, 


@mith «& Hemenway Co., 
xork. “Neverturn”, 

Western Electric Co., New York. 

Siakesiee Forging Co., Plants 
ville, Conn. “Donnelly”. 

— r Carrier Mfg. Co., Eimy- 

Y., “Sure Grip”. 

Dicke ‘Fool Co., Downers Grove, 

All. 


P. Lawentraut Mfg. 
ark, N. J. 

sohn J. Reidy, New Haven, Conn. 

6t. Johnsbury Tool Works, 8st. 
Johnsbury, Vt. “Vermont”. 
ad Stephens, Binghamton, 
N. - 


Co., New- 


‘LIPPERS. Horse. Motor Driven. 

Kimble Electric Co., Chicago, Il. 
a.wcflcan Shearer Mfg. Co., 
Nashua, N. H. “Priest”. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Coates Clipper Mfg. 
ter, Mass 

Gillette Clipping Machine Co, 


New York. 
invstun & Co., New York. 
'. F. Packer & Sons LaGrange, 


Co., Worces- 


(Groomers. ) 
rhe 


Rellable 
Taber Pump Co., 
(Groomers. ) 
CLIPS, Cable. See Cable Hangers. 

CLOCKS, Alarm. Electric. 

Manhattan Electrical Supply Co.. 
New York. 

Stanley & Patterson, New York. 
“Diamond” 

Betts & Betts Corp., New York 


City. 

Darche Mfg. {Co Chicago, ITIL 
“Fine Light’ 

Partrick, Carter & Wilkins Co., 
Philadelphia, Pa. 

Western Clock Mfg. Co., La Balle, 
IL. 


Electric Co., Chicago. 
Buffalo, N. Y. 


noms. 5 Electric, Self Winding, 

rogra 

Western Eiectrie Co, New York. 

American Watchman’s Time De- 
tector Co.. New York 

Betts & Betts Corp., New York 
City. 

Engineering Electric Mfg. Co., 
Stamford, Conn 

Frick Clock Co., Waynesboro, Pa. 

H. Gillette & Co., Chicago, Ill. 
(Secondary Clock System.) 

B. Howard Clock Co., Boston, 
Mass. 

Imperial Clock Co., 8t. Louis, 
Mo 

Industrial Instrument Coa, Foxz- 
boro, Masa. 

International Time Recording Co. 
of New York, Endicott, N. Y 
“Dey”, “Bundy”, “Hansen”, 

Magneta Co., New York. 

Monarch Telephone Mfg. Co., 
Chicago, Iii. (Time Service 
System in Connection with Tel- 
ephone Service.) 

New York Standard Watch Wks., 
Jersey City, N. J. 

Prentiss Clock Improvement Co.. 
New York 

Standard Electric Time Co.. Wa- 
terbury, Conn. 


CLOCKS, Watchmen’s. 

Manhattan Miostejent Supply Co., 
New Yor ° 

American Weschanate Time De- 
tector Co., New York. 

Edwards & Co. New York, N. 

E. A. Hamilton & Co., Grand 
Rapids, Mich. “Waggoner”. 

E. O. Hausburg, New York. 

Holtzer-Cabot Electric Co., 
Brookline, Mass. 

E. Howard Clock Co., Boston, 
Mass. 

E. Imhauser & Co., New York. 

Industrial Inst. Co. Foxboro, 
fass. 

Robert Kopp., New York. 

Nanz Clock Co., New York. (Im- 
porters “Hahn’’.) 

National Time Recorder Co., 
gee Il. “Twentieth Cen- 
tu 

eewsnnn Clock Co., Chicago, Tl. 

Riggs & Bro., Philadelphia, Pa. 

Simplex Time Recorder Co., 
Gardner, Mass. 
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Sohm Electric Signal & Record- 
ing Co., Chicago, IIL 

Watchman’s Clock & Supply Co., 
New York. 


CLOTH CUTTERS. See Cutters. 


CLOTH, Insulating. 

Chicago Mica Co., Valparaiso, 
Ind, “Champion”. 

Mica Insulator Co.. New York. 

“Kmpire”. 

Packard Electric Co., Warren. O. 
Stgatned Paint Ce., New York. 

gunieae Gedescund Cable Ce., 
Pittaburgh. Pa. 

Star Mica Mining Co., Inc., Can- 
aan, N. H. 

Westinghouse Electric & Mfg. 
Co., BK, Pittsburgh, 

American Mfg. Co., ree) pow 


& Rubber * Co., 
Walpole, 
Pittsburgh Insulating Co., Pitts- 


burgh, 
Schemnetnty Co., Sche- 


Lionite 
nectady ve 


—s Varnish Co., Pittsburgh, 


CLOTHES WASHERS. 
See Washers. 


CLUSTERS, (Socket combinations 
Alone.) 


Benjamin Electric Mfg. Ce.. Chi- 


cago, 
Faries Mfg. Co., Decatur, Ml. 
General Kiectric Co., Schenectady, 


N. Y. 
McGill Mfg. Co., Valparaiso, Ind. 
Dale Co., New York. 


CLUSTER UNITS. (Lighting Fix- 
tures with MKeflectors over 
Clusters.) 

Benjamin Electric Mfg. Co. Chi- 
cago, Ill. “Anti-Night” 

Central Electric Co., Chicago, Ti. 

Delta-Star Electric Co., Chicago. 

Federal Sign System (Electric), 
Chicago, wv 
le . Johns-Manville Co., New 
York 


Sapo ¢ Material Co., South Milwau- 
McGill Mfg. Co., Valparaiso, Ind. 
“Harter”. 


Western Electric Co.. New York. 
“Hawthorn”. 
American Arc Lamp Co., Kala- 
mazoo, Mich. 
Boyse-Carmichael Mfg. Co., Chi- 
cago, 
Co., Ti. 


Harter Elec. 
(Tungsten ) 

Luminous Unit Co., St. Louis, Mo. 

National Stamping & Elec. Wks., 
Chicago, Ill. 

G. E. Painter, Baltimore, Md. 
(For signaling trolley cars.) 
A W. Partridge Co., Chicago, 
ll. 

Phelps Mfg." Co., Detroit, Mich. 

Philadelphia Electric Mfg. Co., 
Philadelphia, Pa. 

States Electric Co., Chicago 

Wyan- 
“Mazda Arc”. 


Tilden Saw & Mfg. Co., 
Wheeler Reflector Co., 


Chicago, 


Aotte. Mich 
Boston. 


CLUTCHES, Magnetic. 
Cutler-Hammer Clutch Co., Mil- 
wankee, Ws, 

Industrial Controller Co., Mil- 
waukee, Wis. 
Minneapolis Steel 
Co., Minneapolis, 


COAL HANDLING 

(See. also Conveyors; 
Scales.) 

Sprague Electric. Works, New 


ork. 

Cc. W. Hunt Co., W. New Brigh- 
ton, N.Y. 

Jeffrev Mfg “So. Columbus. Ohio. 

Link-Belt Co., Chicago, Il. 

Webster Mfg. Co., Chicago, TL 


COAL MINING MACHINERY. 

Allis - Chalmers Manufacturing 
Co., Milwaukee, is. 

General, Electric Co., Schenecta- 


Y. 
Westinghouse Electric & Mfg. 
Co., E. Pittaburgh, Pa. 


COFFEE MILLS, Electric. 
See Mills, Coffee. 


COIL FORMING DEVICES. (For 
making armature colls.) 
Comstock & Co., Wilkesbarre, 


Pa. 

ww Mfrs. Equipment Co., 
Chica 

a Machine Works, Pittston, 


& Machinery 
Minn. 


MACHIN- 


also 


coma. Armature and Field. 


.Belden Mfe. Co., Chicago, Til. 
Crocker - Wheeler Co., Ampere, 


N. J. 
> ad Fuse Co., Providence, 
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ey he Ce., Schenecta- 
onn A. Roebling’s Sons Ca,, 


~d 
American General Tradi Ce. 
New York. “A. G. ed 
Boller Insulated Wire Co., Chi- 
cago. 


Chattanooga Armature Worka, 
Chattanooga, Tenn. 

Cleveland Armature Wkz., Cleve- 
land, Ohio. 


Cross Electric Co.. Hoboken, N. J. 

Dittrick & rc~ Electric Co. 
Cleveland, Ohi 

Doubleday-Hill Elec. Co., Pitts- 
burgh, Pa. 

Columbia Machine Works @ 
~— Iron Co., Brooklyn, 

8. K. Elliott Elec. Co., Cleve- 
land, Ohio. 

Elliott-Thompson Electric Cae. 
Cleveland, Ohio. 

Illinois Electrical Mfg. Co., Pe 
oria, Ill. 

Keokuk Armature Works, Keo- 
kuk, Iowa. 

Oliver Electric & Machine Co. 
Birmingham, Ala. 

Frank Ridlon Co., Boston, Mass 

—- & Ward Co., Pittsburgh. 
a. 

8S. J. Stewart, New Orleans, La 

COILS. Choke. See Choke Coils 

COILS, Wound. Induction, Igni- 
tion, Gas Lighting, Spark, 

New Haven, 


Magne 

— Wire Co., 
Conn. 

a ~~ . % Works, Phil- 


Belden Mise ‘ prey Ti. 
D a. w Ce., Providence, 


— Mipctete Co., Schenecta- 
ly. N. Y. 
rag icage,, tl. & supply 
Manhattan strical Supply Oe.. 
New York. ‘Mesco”. 
R. Ostrander & Co., New 


(Screw T 
ectric Co., New 3 


& Mfg. 


Co. tteburgh, 
Auto Coil Co., Jersey City, N. J. 
ers’, “Jumphiame”. 
=. Insulated Wire Co., Chi- 


J. = *Bunnall & Co., New York 

Connecticut Telephone & Blec- 
tric Co., Meriden, Conn. 

Dayton Electrical Mfg. Co., Day- 
ton, Ohio. “Apple 

Dow Mfg. Co., Braintree, Mass. 

-— ~7 Coil €o., Fond du Las 


Wis. 
Electric Goods Mfg. Co., Canton, 
Mass. ‘“Perfex’’. 
Electro Importing Co., New York 
bs: Engeln & Co., Cleveland, 


Ohio. 

Holtzer-Cabot Electric 
Brookline, Mass. 

International Brass & Elec. Co.. 
New York, N. Y. 

Kelly-Koett Mfg. Co., Coving- 
ton, Ky. 

Knoblock-Heideman Mfg. Ce., 
South Bend, Ind. 

Lemke Electric Co., Milwaukee. 

Co. 


Wis. “L. 
Electrical 
Induc- 


Co.. 


Lindsley-Allen 
Providence, R. I. (‘‘Paracoil 
“Solocoil” 


Spark and 
tion.) 
Menominee Electric Mfg. Co., Me- 
nominee, Mich. 
Wm. Meyer Co., Chicago, Ill. 
National Coll Co., Lansing, Mich 
“Capitol”. 
New York Coil Co., New York 
“Fire Ball’, “Economic”. 
C. Noxon Per Lee, Syracuse, N 


» A 
Partrick, Carter & Wilkins Co., 
Philadelphia, Pa, 

Fred’k Pearce Co., New York. 
Pfanstieh! Electric Laboratory. 
North Chicago, Ill. (X-ray.) 
se Spark Coil Co., Dalten. 


ass. 
P. R. Mfg. Co., Detroit, Mich. 
Queen-Gray Co. Philadelphia. 


Pa. 
e+ Mtg. Co., Philadelphia. 


w. e Rusesil & Co., New York 
Scheidel- ~~ - oe X-Ray Coil Co.. 


Chicag Til, 
Schug Electric Mfg. Co., Detroit, 
Mich. De 


Seidier-Miner Electric Co., 
troit, Mich. 

Cc F. &plitdorf Co.. New York. 

Standard Tel. Mfg. Co., Ports 
mouth, Ohio. 

Thordarson Electric Mfg. Co., 
Chicago, Ill. 

Tritt Electric Co., Union City, 
n 

by Electric Co., Chicago, TL 

~ - Electric Mfg. Co., New 
York. “Tesla” (Medical.) 











January 1, 1916 


N. Y 
Spring 


Williams, E. Q., & 
Witherbee Igniter Co., 


field, 


COILS, Resistance. 
Badt-Westburg Electric Co., Ine.. 


Chicago. 
Belden Mfg. Co., Chicago, DL 
Cutler-Hammer Mfg. Co., Mi- 
waukee, 
G eeeDp Ce., Philadel. 
a ag 


Roller-Smith_Co., New York. 

Ward Leonard Electric Co., Bronx- 
ville, N.Y. 

Western Electric Co., New York. 

Boller Insulated Wire Co., Chi- 


cage. 

J. H. Bunnell & Co., New York 

W. & L. B. Gurley, Troy, N. Y. 
“Decade”. 

International Brass & Blectric 
Co., New York. 

Kellogg Switchboard & Supply 
Co.. Chicago, Il. 
Partrick, Carter & Wilkins Co.. 
Philadelphia, Pa. 
Queen-Gray Co., Philadelphia. 
Thordarson Electric Mfg. Co., 
Chicago, Ill. 

oom. Spark. See Coils, Induc- 
tion. 


COLOR CAPS. See Caps. 


Yampe) (For Incandescent 
B. Allen Co., Gane, Th. 
weGitl Mfx. wae alparaiso, 
0: Iv lc Stage Li hting 
niversal 14 
Co. R, m3 “Signaloid”’, 
“Kiteg] Bros.” 





M. L. Barrett & Co., Chicago, Ill. 
Brunner Chemical Works, Cincin- 
nati, Ohio. “Quee 
Celluloid Zapon co, New York. 
ome Lacquer Mfg. Co., New 
or 


Cc. E. Franche & Co., Chicago, Ili. 


“Permacolor”. 
Lacquer Radiant Co., 
phia, Pa. “L. R. C.” 


COLOR-MATCHING OUTFITS. 
General Electric Co., Schenectady. 
COMBUSTION RECORDERS. 

See Recorders. 
COMEALONGS (Wire Stretchers). 


Philadel- 


Mathias _Mlein & , Sons, Chicago, 
til. “Landee’s “Samson”, 
“American Sry", “Chicago 


Grip”, “‘Haven’s’’. 

Rittenhouse Co., A. E., Honeoye 
Falls, N. Y. 

Smith & Hemenway Co., 
York, 

Western Electric Co., New York. 
“Buffalo Grip’. 

Burr Mfg. Co., Cleveland, Ohio. 

= Tool Co., Downers Grove, 


Eureka Tempered Copper Works, 
North East, Pa. “Westfield”, 
“Parallel”. 


New 


Lamson & Sessions Co., Cleve- 
land, Ohio. “Bull Dog”. 

Cc L. Sawyer, Miller's Falls, 
Mass. “Hercules” (Wire 
Stretcher.) 

Union Electric Mfg. Co., Pekin, 


Il. “Never Slip’. 
COMMUTATOR LUBRICANTS. 
L. B. Allen Co., Chicago, 

“The Allen”. 

Joseph Dixon Crucible Co., Jer- 

sey City, N. J. 

Le Valley Vitae Carbon Brush 

Co., New York. “Gold Medal”. 
<< Co., Valparaiso, ind. 


K. McLennan & Co., Chicago, Il. 
“Gale’: se". 

Western Electric Co., New York. 

James Goldmark Co., New York. 


“Trotters”, 
.~ | Guseete 


IL. 


International 
Co., Niagara Falls, N 

Mortimer Du Perow Electric Co., 
Washington, D. C. o”* 

G. W. Fowler & Co., North Ton- 
awanda, N. Y. “Niagara”. 

Bart & Co., Fostoria, Ohio. “Red 
Cross”. 

Onward Mfg. Co., Menasha, Wis. 

J. F. Walsh Co., Pittsfield, Mass. 
“Anti-Spark.” 

Warren Lubricant Co., Buffalo, 
N. Y. “Perfecto”, “Sanderson”, 
“Bpermo”, “Consistency”. 


COMMUTATOR REPAIR CE- 
os 

EB. Early Co., Canton, Ohio. 

Pins-Mice Co., Yonkers, N. Y. 

COMMUTATOR BARS & SEG- 
MENTS. 

General Electric Co., Schenectady. 


Western Electric Co., New York. 
—-_ & Spencer Co., Hartford, 


®ureka ba at Copper Works, 
North East, 








COMMUTATOR TRUING DE- 
VICES. 


Fort By a Electric Works, Fort 
General ’ Electric Co., Schenectady, 


N. 
Jordan Bros., New York, N. ¥. 
COMMUTATORS. 


Boston, 
Cleveland aeasatane Works, 
Cleveland, 


Ohio. 
Columbia Machine Works & Mal- 
eable Iron Co., Brooklyn, N. Y¥. 
Doubleday-Hill Elec. Co., Pitts- 
surg, Pa 
Eureka Tempered Copper Works, 
North East, Pa. 
Co., Seattle, 


=> Electric 

Homer Commutator Co., 
land, Ohio. 

F. H. Lovell & Co., Arlington, 
N. J. (Automobile.) 

Frank Ridlon Co., Boston, Mass. 

8. J. Stewart, New Orleans, La 

COMPOSITION. See Insulation, 
also Line Material. 


COMPOUNT)S, Boiler Cleansing. 
a Chemical Co., Chicago. 
W. Johns-Manville Co. New 
ae 3 N. Y. 


COMPOUNDS, Commutator. 
See Commutator Lubricants. 


COMPOUNDS, Impregnating. 
See Varnish. 


COMPOUNDS, Insulating. 
See Insulating Paints. 


COMPOUNDS, Splicing. 
See Tape. 


COMPRESSORS, Air. 
See Air Compressors. 
(For small sizes, see Brushes, 
Pneumatic.) 


CONDENSERS, Electric, 


Leeds & Northrup Co., Philadel- 
phia, Pa. 

Western Electric Co., New York. 

Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 

Automatic Electric Co., Chicago, 
“Raven” brand. 

Ericsson Mfg. Co., Buffalo, N. Y. 

Marconi Wireless Telegraph Co., 
New York, 


Cleve- 


Wm. Marshall, New York, N. 

eas Co. Philadelphia, 
a. 

Storm, Francis, New York. (Cop- 
per plated.) 

Stromberg-Carlson 


Telephone 
Mfg. Co., Rochester, N. Y. 


CONDENSERS, Steam. 
Allis - Chalmers Manufacturing 
Co., Milwaukee, Wis. 
Fairbanks, Morse & Co., Chicago. 
Westinghouse Mach. Co., Pltie- 
burgh, Pa. 


CONDUCTORS, Armored. 
See Cables. 


CONDUIT, Flexible. 

Alphaduct Co., Jersey As, *, J 
American Circular “7 
New York City. 
American Conduit Mfg. Co., 

Pittsburgh, Pa. “Wireduct” 
Flexible Non-Metallic 
Central Electric Co., Chicago, mi. 


National Metal Molding Co., 
Pittsburgh, Pa. “Flexsteel” 
(Metallic). ‘“Flexduct” (Non- 
metallic). 

Sprague Electric Works, New 
York. “Greenfielduct” Flexible 
Metallic. 


Tubular ba ty Fabric Co., Paw- 
tucket, 

Western Electric Co., New York. 

Eastern Flexible Conduit Co., 
Brooklyn, N. Y. (“Brookduct” 
Non-Metallic Flexible.) 

Safety-Armorite Conduit Co., 
Pittsburgh, Pa. ‘Sterling’. 

Trenton Electric & Conduit Co., 
Trenton, N. J. (Steel Armored 
Only.) 


CONDUIT, Interior (Rigid). 


American Cicular Loom Coe., 
New York . 

American Conduit Mfg. Co., 
Pittsburgh, Pa. “Galvanite” 


Central Electric Co.. Chicago, TIL 
Clifton a Co., Jamaica ,Plain, 
Boston, ‘ass. “Clifton.” 
Enameled Metals Co., Pittsburgh. 
Pa. (Pittsburgh Standard,” 
Pk tee Standard Galvan- 
LA 


National Metal Molding Co., 
Pittsburgh, Pa. “Flexsteel” 
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See? smegma” “Deel- 
Sprague Electric Wks., New 


York. “Greenfielduct” Rigid. 
Western Conduit Cw., Youngs- 
town, Ohio. “Buckeye.” 


Central Tube Co., Pittsburgh, ra 
“Central White,” “Central 
Red,” “Central Black.” 

Greenfield Conduit Co., Steuben- 
ville, Ohio. “Greenfielduct.” 

Mark Mfg. Co., Chicago, UL 
(“Navalite,” “Zinkote.”’) 

saienat Enameling & Mie 

Youngstown, Ohio 
(“Bnamelduct™ “armyduct,’ 
“Alumaduct,” “Alumaduc 
Special."’) 

Pittsburg Conduit Co., Pittsburgh, 
Pa. (“Alumaduct” and “Ar- 
maduct” Rigid.) 

Safety Armorite Conduit Co., 
Pittsburgh, Pa. “Loricated”, 
“Armor met, “Galvaduct.” 

CONDUIT, Underground, Clay, 
Composition, Fibre, Wood. 

American Conduit Co., East Chi- 
cago, Ind. (Bitumenized Fibre.) 

H. New York, 
“Camp-Duct”, 


Fibre Conduit Co., Orangeburg, 


N, 
H. W. * Johns-Manville Ors New| 
York. (“J. M.” Fibre.) 
McKoy Clay Works, Chicago. 
american Sewer Pipe Co., Akron, 


0. 

—. Vitrified Conduit Co., 
New York. 

Brazil Hollow Brick & Tile Co., 
Brazil, Ind. 

Chicago Stone Conduit Co., Chi- 
cago, Ill. “Stoneduct. 

Clay Product Co., Chicago, Ill. 

Clermont Sewer Pipe Co., New 
York. 

Denny-Renton Clay & Coal Co., 
Seattle, Wash. 

8S. Dickey = Mfg. Co., 

Kansas City, o. 

Evans, Almiral an, Chicago. 

Grand Ledge Clay Products Co., 


B. Camp _  Co., 


Grand Ledge, Mieh. 

Michigan Pipe Co. Bay City, 
Mich. (Wood.) 

N.Y. State sewer Pipe Co., 
Rochester, N. Y. 

Norfolk Creosoting Co., Norfolk, 
Va. (Creosoted Wood.) 
ag Sewer Pipe Co., Roch- 


ester, Y. 

Standard om Pipe Co., Roch- 
ester, N. Y. 

Standard Vitrified Conduit Co., 
New York. 

Wyckoff Pipe & Creosoting Co., 
New York. (Creosoted Wood.) 


CONDUIT BENDERS. 
See Benders. 


CONDUIT ENGINEERS & CON- 
TRACTORS 

Gest, G. M., New York, N. Y. 

Graner-Mahoney Contracting Co., 
St. Vouls. Mo. 

Turner Improvement Co., J. W., 
Des Moines, Iowa. 


CONDUIT FISHING MACHINES. 
See Fishing Machines. 


CONDUIT RODS. 

(And Couplings for same.) 

Bissell Co.,. Fu Toledo, O. 
“Security” 

Standard Retenesenns Cable Co., 
Pittsburgh, Pa. “Empire” Duct 
Rods. 

Western Electric Co., New York. 

Harold L. Bond Co., Boston, 


Mass. 

Chicago Conduit Rod Coupling 
Co., Chicago, III. 

Cleverly Elec. Works, Philadel- 
phia, Pa. 

Diamond Expansion Bolt Co., 
New York. “Empitre’’. 


Kinsey Mfg. Co., Toledo, Ohio. 

Meckel, Fred L., Chicago. Til. 

CONNECTORS, Automobile Wire. 

General Electric o., Sehenec- 
tady, N. Y. 

National Metal Molding Co., Pitts- 
b » Pa. “Aatoflex”. 

J. Alexander Co., New York, 

Chicago Electric Mfg. Co., Chi- 
cago, Ill. “Handy”. 

Frank W. Morse Roston, Mare 

H. B. Sherman Mfg. Co., Battle 
Creek, Mich. 

CONNECTORS, Battery. 

Belden Mfg. Co.. Chicago, TH. 

Delta-Star Electric Co., Chicago. 

Faries Mfe. Co., Decatur, NIL 

General Electric Co., Schenectady, 


Manhattan Electrical Supply Co., 
ee se York, “Sta-There,” 


Ratheast tates Co., Cleveland, 
Stackpole Sosten Co., St. Marys, 
+ si Milectiie Co., New York. 
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America Ever Ready Co., New 
York. “Bull Dog’. 
Barcy-Nichoison Co., Detroit, 


Beck Co., Rockville Centre, N. 


¥. 

Bliss-Chester Co., Providence, R 

I. uplex”. 

W. Wooa Carlisle, Buffalo, N. ¥ 
“Ever Best”. 

Lemke Electric Co., 
Wa. % BE” 

c oe, Connector Co., 


Milwaukee. 


Worcester. 
Ot'ver Electric & Mfg. Co, 8t 
antien ‘Aah Geectatty 
piex u 0. 
troit, Mich. perfecto”, Vigime 


ex 
Tregoning Electric Mfg. Co., 
Cleveland, Ohio. “Lobster 
Claw” 
CONNECTORS. Box and Cabinet. 
Aqeeten, Electric Co., Chicago, 
“No-Thread”,. 
Delta-Star Electric Co., Chicago, 


1, 
Faries Mfg. Co., Decatur, Ill. 
National Metal Molding Co., Pitts- 
burgh, Pa. “Autoflex”’. 
opracve Electric Works, 


ork, 
Thomas & Betts Co., New York. 


Universal Electric Stage | 
0., New York, N. Y. egl 
Bros,” 
W. A. Bonnell Co., New York. 
Wm. 8S. Brown Electric Co., New 


New 


York. 

H. B. Sherman Mfg. Co., Battle 
Creek, Mich. 

Standard siectric Fittings Co.. 
Stamford. Conn. 

CONNECTORS, Copper Wire. 


Splicing. 
Appleton Electric Co., Chicago. 
Belden Mfg. Co., Chicago, LiL 
Chicago P+ ~ Mfg. Co., Chicage. 
Dossert & Co., New York. (Sol- 


derless.) 
Electric Controller & Mfg. Co.. 


ot oO. Baulpenent 
jeers 
a Til. (T-Split.) 


gin 
Co, Chicaco, 
Fargo Mfg. Co., Inc., Poughkeep- 
sie, N. 
General Devices & Fittings Co., 
Chicago, Til. 


a Elec. Co., Schenectady. 

Manhattan Electrical Supply Co.. 
New York. 

Metropolitan Engiueering Oo., 
New York City. 

Ohio Brass Co., Mansfield, Ohie. 

WwW. BR. Ostrander & Co., New 
York. 

Tremsee yy Mfz. Oe.. 

\ nn 

on M. Co., New York City. 
(“USEM”. ) 


western Electric Co., New York. 

Automatic Electric Co., Chicago 

Bryant Zine Co., Chicago, mT 
(“Premier” Sleeve.) 

J. H. Bunnell & Co., New York 

Central Machinery and Supplies 
Co., New York City. 

Chicago Nut Co., Cnicago, IIL. 

Clark Blectric & Mfg. Co., New 
York. (Sleeve.) 

Fairmount Electric & Mfg. Ce., 
Philadelphia, Pa. “Alligater” 
“=. Ag 


Frank B. Cook, Chicago, Ill. 

Fort Dearborn Mfg. Co., Chicago 
Tl. “Zeno” 

oe Electric Co., 
Til. (Sleeve.) 

Hickey & Schneider, New York. 
N. Y. 


Chicage 


Holtzer-Cabot Electric Co., Brook- 


line, Mass. 

H. Krantz Mfg. Co., Brooklyn. 
N. Y. (Sleeve.) 

Cc. MeTIntyre Co., Newark, N. J 

Morriseff Elec. Mfg. o., New 
York City. ‘‘Nosplice.” 

Frank W. Morse, Boston, Mass 
“Eureka” 

National Electric Specialty Co. 


(“Ritetite” Self 
Coa. 


Toledo, Ohio. 
Soldering.) 
National Telephone Supply 
Cleveland, Ohic. (Sleeve.) 
Philadelphia Electric Mfg. 
Philadlephia, Pa. 
Reliable Electric Co. Chicago 
Til. = (Sleeve.) 
Frank Ridion Co Rorton, Ware 
H. B. Sherman Mfg. Co., Battle 


Creek, Mich. 

| & Pitman, New York 
“Ci 

John J. ‘Waldman, New York. 

Waterbury Mfg. Co., Waterbury. 
Conn 

Yonkers Specialty se Yonkers. 
N. Y. “New York 


CONNECTORS, Stage. 

Universal Electric Stage Lighting 
Co., New York. “Kliteg! Bros. 

CONSTRUCTION, Engineering. 

Arnold Co., The, Chicago, 
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Beet & Co., H. M., Chicago. 


Ford, Bacon & Davis, New a ~~ 

New England > "eee 
New York, 

Stone & Webster * Eng. Corp.. 
Boston, Mass. 

White Companies, J. G.. New 
York, N. Y¥. 

oodmansee & Davidson, Ine., 
Chicago. 


CONTROLLERS, Current. 


(See Rheostats; Controllers, 
Printing Press, Auto-Starters.) 


CONTROLLERS. Fiat Rate. 


Excess Indicator Co., Pittsburgh. 
Henry Thermo-Blectric Co., 
Newport, Vt. 


CONTROLLERS, Printing Press. 


Allis - Chalmers Manufacturing 
Co., Milwaukee, Wis. 
Crpsher- Wheeler Co., 


Cutler-Hammer Mfg. 
waukee, Wis. 
Electric Controller & Mfg. 
Cleveland, O. 
gctrto Co., 
tady. ° 


Schenee- 
Indwatrial Controller Co., Mil- 
waukee, Wis. 
Westinghouse mogtete & Mfz. 
Co., Pitteburgh. 
Allen- -Bradley ten Milwaukee, 
Wis. 
Co., 


Co., 


Ampere, 
Co., Mil- 
Co., 
General 


Balti- 
Mil- 


Controller 


Mfg. 


Monitor 
more, 
Union Electric 
waukee, Wis. 


CONTROLLER, Regulators. 


See Rheostats, Motor Con- 


trolling 


CONVERTERS, Rotary. 


See Rectifiers. 

Fairbanks, Morse & Co., Chicago. 

Northwestern Electric Co., Chi- 
cago. 


CONVEYORS, Coal. 


Fairbanks, Morse & Co., Chicago. 
Aulitman Co., Canton, Onio. 
O. Bartlett & Snow Co., 
Cleveland, Ohio. 
Brown Hoisting 
Cleveland, Ohio. 
—_= » Malleable 


Machinery Co., 


Co., Detroit, 
ch. 
Darley 
York 
veyor.) 
Exeter Machine Works, Pittston, 


Pa. “Le Grand” 
M. Garland Co., Bay City, Mich. 
C6. W est New 


. Hunt Co., 
Brighton, N. “Notlseless 
Co., 


Gravity’. 

Interstate Engineering 
Columbus, 

Philadelphia, Pa. 


Cleveland, Ohio 
Jeffrey Mfg. Co., 
Oh! 
Mfg. Co., Cam- 
“McCaslin”, 


Engineering Co., 
(“Suction” 


New 
Ashes con- 


0. 
Link-Belt Co., 
“Peck” 
Mead- Morrison 
bridge Mass. 
“Harrison's”. 
Minneapolis Steel & Machinery 
Co., Minneapolis, Minn 
Robins Conveying Belt Co., New 
Yor. 
P. H. & F. M. Roots, Conners- 
Ville, Ind. 
& Richards Mfg. Ce., 
Engineering Co., 
8. 
Webster Mfg. Co., Chirago, Tl. 
COOKERS, Fireless Electric. 


Automatic Electric Cook Co., 
Toronto, Ont., Fireless Cookers. 

Cadillac Electric Mfg. Co., Cad- 
illac, Mic 

The Standard Electric Stove Co., 
Toledo, Ohio. 

Electric Fireless Cookstove Co., 
Buchanan, Mich. (“Favorite”, 
“Tdenl” and “Model’.) 

Good Housekeeping Cooker Co., 
Berkeley, Cal. “Good House- 


keeping”’. 
Phelps Mfg. Co., Detroit, Mich. 
COOKING DEVICES, Electric. 
Cutler-Hammer Mfg. Co., Mil- 


waukee, Wis. 
Despatch Mfg. Co., Minneapolis, 
(Electric), 


Minn. 
Federal Sign System 
Ti. (Kitchen Cabi- 
ang Co., Sche- 
nectady, N. 
Globe Stove a Range Co., Ko- 
komo, Ind. 
Hughes Electric Heating Co., 
cago, Til. 
Manhattan Electrical Supply Co., 
New York. 
Ratenber Electric Co., Logans- 
port, Ind. 








Simplex Electric Heating Ce.. 


Cambridge, Mass. 
hectrie Co Co., New York. 
& Mfz. Ce., 


burgh, 
American Electrical Heater Ce, 
Detroit, Mich. 
Cadillac Electric Mfg. Co., 
Cadillac, Mich. 
Copeman LHJiectric Stove Co., 
Flint, Mich 

Pelouze Mfg. ‘Co., Chicng 

The Standard Electric Stove Co., 
Toledo, Ohio. 

Helion Electric Co. Newark, 


N. J. 
Hoskins Mfg. Co., Detroit, Mich. 
Toast 


Co., 


¢ ers. 
Hot Point Electric Heatin ; 
A — 


Ontario, Calif. (“El 


“Utility Hot Point” 
Sad Irons.) 
International 
Cambridge, Mass. 
Ovens.) 
Phelps : Mfe. Co., 
("Cc 


Instrument Co., 
(Electric 


Detroit, Mich. 


(Cooking Ranges.) 
Simplex Electric Heating Co., 
Cambridge, Mass. 
Sternau 6. gs Brooklyn, N. Y. 
Thermo Mfg. Co., Cleveland, 
Ohio. (Fiveless Cooker and 
Oven.) 


COPPERS, Battery. 


Manhattan Miastete Supply Coe., 
New Tock. N. Y. 
Stanley & Patterson, New York. 
ree 


Western lectric Co., New York. 
Beattie Zinc Works: Co., 


ing, Mass. 
Bryant Zinc Co., Chicage, Til. 


Edes Mfg. Co., Plymouth, Mass. 
SS Chemical Co., Cleveland, 
0. 


CORD ADJUSTERS. 
See Adjusters. 


CORD, Braided, Are Lamp Ropes, 
Arc Lamp Chain. 
.Samson Cordage Works, Boston, 


Mass. 
Western Electric Co 


. ew York 
J. B. Fricke & Co., Priladelphia, 
Pa. “Jefferson”. 


International Register Co., Chi- 
Community, Oneida, N. 
. (Chain Only.) 
Silver Lake Co., Boston, Mass. 


CORD, Fiexible. 
See Wire, Rubber Covered. 


CORD, Telephone (Flexible). 

American Electrical Works, 
Phillipedale, R. I. 

Belden Mfg. Co., ri. 

——— Wire Co., Harri- 

“Switchboard & supply 

Alpes F. Philadelphia, 

Western Electric Co., New York. 

Chicago Insulated Wire & Mfg. 
Co., Chicago. 

. McEvoy, Lowell, Mass. 
“Duro”. 

Premier Blectric Co., Chic 

Stromberg - Carlson Telephone 
Mfg. Co., Rochester, N. Y. 


COTTON (Insulating). 
Bee Yarn. 


Kelloxe. 
Co., 


COUNTERS, Pole. 


Beaten Mfg. Co., New York. 
= Durant Co., Milwaukee, 


Register Ce. Chi- 
cago, i 
York 


New Sign tard Watch 
Works, Jersey City, N. J. 
Schaeffer & Budenberg Mfg. Co., 
Brooklyn, Y. 
Register Co., 
“Pratts’ 


International 


Chicago, 


COUNTERS, Revolution. 


Belden Mfg. Co., , Mm. 
Bristol Company, aterbury, 


Cenn. 
a Co., The, Indianapolis, 
nd. 


COUNTING MACHINES. 


National Scale Co., 
Falls, Mass. 


Chicopee 


coquqaves AND NIPPLES, Con- 

a 

American Circular Loom Co., 
New York City. 


Mfe. 
ttaburgh. Pa. y ogy = 
A awn Electric 
Ne Turend” C a 
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Condit Electrical Mfg. Co 
ton, “Chase” 


Nipples ples 
and “Shawmut” Couplings singe) 
me Metals Co., Pittsburgh, 


a Mfg. + pl . 
are Seon. 


w. Bonnell Co New York. 
K. & B. Co, Philad atase, Pa. 
(“Ready Thread” Couplings.) 
Safety-Armorite Conduit Co., 
Pittsburgh, Pa. “Ready 
Thread” Couplings. 

COUPLINGS, Shaft, Insulated. 
Electric Controller & Mfg. Co., 
Cleveland, O. 

— Tpoctete Ce., Schenecta- 

tinghouse Electric rz Mfg. 

Co., ir. 

Chas. Bond Co., iladelphia, 
Pa. “Grundy”. 

COVERING MACHINES, Wire. 
Electric & Construc- 

. Minn. 

and Butt Co., Provi- 

American Insulating Machinery 
Co., Philadelphia, Pa. 

Farrel Fdy. & Mach Co, An- 
sonia, Conn. 

Rhode Island as op § Machine 
Co., Providence, 

oe wees Co., Bristol, Conn. 

John Royle & Sons, Paterson, 

Textile Machine Works, Reading, 

vias. Winding Co., Boston, 


John J. Waldman, New York. 
“Jones-Perfection”. 


New 


COVERS, CONDUIT BOX. 


anew Electric Co., Hartford, 
¢ ,ine., Solvay, 
B. 8. 


Freeman Sotelo Co., 
Trenton, N. J. 


COVERS AND GUARDS, Manhole. 
Bissell Co., F., Toledo, 0. “Se- 
curity” 


Davenport Machine & Foundry 
Co., Davenport, Ia. 

Wallace Foundry & Mach. Co., 
Lafayette, Ind. 


COW MILKERS. 
See Dairy Apparatus. 


CRANES AND HOISTS. 


Allis - Chalmers Manufacturing 
Co., Milwaukee, Wis. 


a ae Wheeler Co., Ampere, 


Fairbanks, Morse & Co., Chicago. 

Jordan Bros., New York. (Dif- 
ferential Grip Hoists.) 

Sprague Electric Works, New 
York, 


Amertene 5 eee Co., Phil- 
adelphia, Pa. 

ona. Hoist & Derrick Co., 
St. Paul, Minn. 

American Shi 
Providence, 
Alfred Box & Co., Philadelphia. 
Brown — wy! ey Co., 
Cleveland, O 
Browning Co., 

Cleveland, 

Butte Eaginecring & Electric 
‘o., San Francisco, Calif. 
Thos. Carlin’s Sons Pitts- 

burgh, Pa. (Hoists.) 
-Crane Co., Columbus, Ohio. 
Chambersburg Engineering Co., 

Chambersburg, Pa. 
Chicago Ppoumatte Tool Co., Chi- 


Mfg. Co., 
Cleveland, Ohio. ‘‘Cycione”. 

Cleveland Crane & Car Cée., 
Wickliffe, Ohio. (Monorail.) 

Climax Hoist Co., Philadelphia 

Curtis & Co., Mfg. Co., St. Louis 

Dobbie Foundry & Machine Co., 
Niagara Falis, N. Y. 

Economy Engineering Co., Cht- 
cago. Till. (Electric Tiering Ma- 
chines.) 

Elevator Supply & Repair Co 
Chicago. (Scene and Curtair 
Hotsts ) 

& Flory Mfe. Co.. Rangor. Pa 

Franklin Portable Crane & Hole 
Co.. Franklin. Pa. 

Son & Co 


Edwin Warrington. 
Humphrey & Son, Joliet, Tl. 


gvuncinss Co., 


Engineering 


Phitadeiphia Pa 
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c._W. Hunt Co. West New 
La ms % 
Ind : ustrial Works, Bay City, 


Mich. 

Interstate Engineering Co., 
Cleveland, Ohio, 

King Bridge Co., Clevelané 

Lidgerwood Mfg. Co., New York. 
(Hoists. ) 

Maine Blectric Co., Portland, Me 

Maris Bros., Philadelphia, Pa. 

Mead-Morrison Mfg. Co., Cam- 
bridge, Mass. 

Morgan Engineering Co., Alli- 
ance, Ohio. 

Northern Engineering Works, 
Detroit, Mich. 

Otis Elevator Co., New York. 

Patten Mfg. Co., Chattanooga 

Pawling & MHarnischfeger Ce.. 
Milwaukee, Wis. 

Reading come & Holst Worka, 
Reading, 

James H. Roberts Elevator Co., 
New York. 

Seelar Elevator Works, Pitts- 


burgh, Pa. 
= "& Co., Wm., Philadel- 
Co., 


hia, Pa 
shaw *iectric Crane 
Crane @& 


ork. 
Sheppard Electric 
Hoist Co., Montour Falls, N. 


¥. 

Chas. A. Strelinger Co., 
Mich. 

Thomas Elevator Co. Works, Chi- 
cago, L 

Wellman - Seaver - Morgan Ce.. 
Cleveland, Ohio. 

Whiting Foundry Equipment Co., 
Harvey, L 

Willamette Iron & Steel Works, 
Portland, Ore. (Electrie 
Hoists.) 

Williamson Bros. Co., Philadel- 
phia, Pa. (Warping and Haul- 
ing Hoists.) 

Yale & Towne Mfg. Ce., 
York 


New 


Detroit. 


New 


CRANE MOTORS. 
Crocker-Wheeler Co., Ampere, N. 


J. 

Ft. Wayne Electric Works, Fort 
Wayne, Ind. 

General Electric Co., 

tady, N. Y. 

Mechanical. Appliance Ce., Mil- 


kee, 8. 
Triumph Electric Co., Cincinnati, 
oO. 
Wegner Elec. Mfg. Co., St. Louis, 


New York. 
Mfg. 


Schenee- 


Western Electric Co.. 
Westinghouse Electric & 
Co., Pittsburgh, Pa. 
CREOSOTED PRODUCTS. 
American Cross Arm Co., Chi- 


cago. 
Southern Exchange Co., New 
York, N. Y. 


CROOKES TUBES. See X-Ray 
Outfits 

CROSS ARMS. (Wood.) 

American Bridge Co., New Yerk. 

American Cross Arm Co., Chi- 
cago, Til. 

Bissell Co., F., Toledo, Ohio. 

as = Lumber Co., Sandpoint, 


Spokane. 
Co., 


Lindsley Bros. Co., 
Wash. 

Southern Exchange 
York, N. Y. 

Western Electric Co., New York 

W. M. Absher Co., North Wilkes- 
boro, N. C. 

Berlin Mills Co., Portland, Me 
(Kyanized Spruce.) 

Berthold & ae Lumber Ce., 
St. Louis, Mo. 

Mfg. Co., 


New 


Central Chattanooga. 
Tenn. 


Cohn & Bock Co., Princess Anne, 
Md. 


John A. Cranston Lumber Co.. 
Wilmington, Del. 

Doty Lumber & Shingle Co.. 
Doty, Wash. 
Elkin Machinery 

Car. 
a aay Lumber Co., Little 
Rock, Ark. 
Gulf Arm & 
Hattiesburg, 
Kettle River 
Minn. 

Louisiana Red Cypress Co., New 
Orleans, La 

W. S. Morse Lumber Co., 
Angeles, Calif. 

Norfolk Creosoting Co., 
va. 


Co., Elkin, N. 


Creosoting Co.. 
Migs. 


Co., Minneapolis, 


Los 
Norfolk. 


John L. Roper Lumber Co., Nor- 
folk, Va. 
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Southern Pine Mfg. Ce. Padu- 


cah, ° 
J. B. Voncanon, West End, N 


Cc. 
A 8. Wade & Co., Shippensbers. 


Pa. 
fF. B. Williams Cypress Co., Pat- 
terson, La. 
Wyckoff Pipe & Creosoting Co., 
New York. 
CROSS ARM BRACES. 
See Braces. 


ARM SUPPORTS. See 


Supports. 

CROWFEET. See Fittings, Fiz- 
ture. 

ORTSEAEA, Chandelier, Prisms, 
mo Buler & Co., New York, 
N. Y. (Importers.) 

Fensterer & Ruhe, New York. 


Oscar O. Friedlaender, New York. 
Noe & Sons, Wm. R.. New York, 
N. ¥ 


Corp., New Bedford, 


New ae. 
York. 


Pairpont 

Mass. 
Schaffer-Flaum Co., 
Giegman & Weil. New 


CUPS, Porous. 

New — Pottery Co., 
ton, Ma 

Robinson Clay Product Co., New 
York. 

ve ~ at G TRON HEATERS, Elec- 

c. 

Simplex Electric Heating Co., 
Cambridge, Mass. 

CURLING IRONS, Electric (and 
heaters for curling irons.) 
Central Electric Co., Chicago, 11. 
Cutler-Hammer Mfg, Co., Mil- 

waukee, 

Manhattan Electrical Supply Co., 
New York, 

Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 

M. M. Buck, Franklinville, N. 
Y. “Her Majesty” (Coin in 
slot Curling Iron). 

Cassady-Fairbank Mfg. Co., 4 
cago, Il. (Curling Iron 
Thermo Socket.) 


Pelouze Mfg. Co., Chicago. 
Vulean Electric Heating Co., 
Buffalo. N. , 

Sa Field Coil, 

N. Matthews & Bro. St. 

ba Mo. 

Walpole Tire & Rubber Co., 
Walpole, Mass 

CUT-OUTS. Enclosed A ay Plug, 
Rosette, Cut-Out 

Arrow Electric Co., ‘Hartford, 


Conn, 
Borden Co., Warren, Ohio. 
Central Electric Co., Chicago. 
Chicago Fuse Mfg. Co., Chicago 
“Union” fuse blocks and 
entrance service cut-outs. 
Cc. & P. Electric Works, Spring- 
field, Mass. 
Commonwealth Edison Co., Chi- 


cago, " 
D & W Fuse Co., Providence, 


Detrolt Fuse & Mfg. Co., Detroit 


Mich, 
ae % | Rpetete Co., Schenecta- 
Hart Mfg. Co., Hartford, Conn. 
=. a Johns-Manville Co., New 


Manhattan Electrical Supply Co., 
mies Welt © 
ropolitan nginee ep 
New York City. “ = 
Multi Refillable Fuse Co., Chi- 


cago. 
National Metal Molding Co., 
Pittsburgh. Pa. 


Paiste Co., H.  & Philadelphia, 
Pa. “P. K.” “K. W.” 

Pass & Bde, Inc., Solvay, N. 
Y. “Tittle Gem”. 

pore Electric Co., Peru, Ind. 


oe Co. 
Trumbull Elec. Mfg. o., Plain- 

ville, Conn. cette P 
Western Electric Co., New brag 
Westinghouse Electric & 

Co., East Pittsburgh, 

Electric Co., Bridgeport, 

Chase-Shawmut 


Co., New - 
port, Mass. nened 


ie nes. Mfg. Co., Bridgeport, 
Pm Hinds Co., Syracus 
Y. “Norbitt.” “ att 
E._ H. Freeman Blectric Co., 
Trenton, N. J. (“Freeman.”) 
Heinemann Co., Inc., Geo., Phil- 
nopens Pa, 
ubbe ne., Harvey, Bridge- 
port, Conn. . ; 
Johns-Pratt Co., Hartford, Conn. 
Mutual Elec. Machine Co., 
Wheeling, Ww. a. 
New Haven Hlectric Mfg. Co., 
North Haven, Conn. 
Perkins Elec. Switch Mfg. Co., 
Bridgeport, Conn. 
Stewart, 8S. J.. New Orleans. La. 


Tregoning Biec. Mfg. Co., Cleve- 
“Tregoning. x4 


land, Ohio. 











Weber Elec. Co., Schenectady, 
N. Y¥. 


Worcester WBlectric Mfg. Co., 
Worcester, Mass. 

CUT-OUTS, Are Light. 

Brady Electric Mtg. Co., New 


Britain, 


New York. 
Bryant Electric. Co., Bridgeport, 
Conn. “Bryant-Cleveland” 
Electric Fuseguard Co., Newark, 


Lundin Blectric & Machine Co., 
Boston, Mass. 

Philadelphia Electric Mfg. Co., 
Philadelphia. 

Railway and Tadustrial Engineer- 
ing Co., Pittsburgh, Pa. 


CUT-OUTS, Transformer. 
Central Electric Co., Chicago, Il. 
-D & W Fuse Co., Providence, 


R. L 

Delta-Star Electric Co., Chicago. 
(High Voltage.) 

—— Bpctete Co., Schenecta- 


N. 
mx. BT Engineering Co., 
New York City. 
Pass & Seymour, Inc., Solvay, N. 


¥. 

Pittsburgh Transformer Co., Pitts- 
urgh, Pa. 

Schweitzer & Conrad, Inc., Chi- 
cago. 

Wagner Electric Mfg. Co., St. 
Louis, Mo. 

Westinghouse Electric & Mfg. 
Co., BE. Pittsb Pa. 


Electric Fuseguard *Co., Newark, 


N. J. 

Philadelphia Electric Mfg. Co., 
Philadelphia, Pa. 

CUTTERS, Carbon and Porcelain. 

Hagstrom Bros. Mfg. Co., Linds- 
borg, Kans. 

Lundin Elec. & Mach. Co., Bos- 
ton, Mass. 

CUTTERS, Cloth. (Motor Driven.) 
American BElectric } oa Co., 
New York, “Warin 
~~ Machine Go. Buffalo, 
“a Cutter Co. St. Louis, 
Wildman Mfg. Co., Norristown, 
Pa. “Ballard”, ‘““Hemafan’”’. 
Wolf Electrical Promoting Co., 
Cincinnati, Ohio. “Star’, “‘Cy- 

clone”, “Bloch-Wolf”. 
Cc. E. Wright Co., Kenilworth, N 


Cc Ohie. 
DAIRY APPARATUS (Electric). 
Esterline Co., Indianapolis, Ind. 
American Butter Cutting Ma- 
chine Co., New York 
D. H. Burrell & Co., Little Falls, 
N. Y. (“Simplex’’ Milk Testers, 
Churns and Butter Makers and 
Cow Milkers.) 
Creamery Package Mfg. Co., Chi- 


cago, Ill. (Milk Testers.) 

International {nstrument Co., 
Cambridge, Mass. 

John E. Low, Chicago. (Butter 
Cutters.) 

Liberty Cow Milker Co., Ham- 
mond, Ind. 

Sylvan, A. E., New York. 

Wels Mfg. & Supply Co., Ham- 


mond. Ind. (Cow Milkers.) 
DAMS, Movable. 
American Bridge Co., New York. 
DECORATIVE LIGHTIN 
Central Electric Co., Chicago, ml, 
— Electric Co., Schenecta- 
(Christ Tree 


> ie mas 
Lichting Outfits.) 
Manhattan Electrical Supply Co., 
ey York. (Decorative Out- 


National at Guy Iamp Divisi 
postete Co.—The 
4 o ber works: 
patatare Lamp Works. 


Elblight System .of America, 
New ork. 

Jaeger Miniature Lamp Mfg. Co., 
New York. (“Jaeger” Christ- 
mas Tree Lighting Outfit.) 

Universal Electric Stage Lighting 
Co., New York. “Kliegl.” 

DEFLECTORS, Fan. 

James Goldmark Co., New York. 


“Simplex.” 
EMAGNETIZERS. teh. 
ad & Wittie” , 
W. Green Elec. Co.. New York. 
es es aeratan CEs. . 

ee edical Apparatus. 

DERRI - 


American Bridge Co., New York. 
DESK FANS. 
= Fans. Portable. 





DES 
See Lights, Desk. 
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ry Ground, See In- 
strumenta, Testing. 

DEUPODS. See Fittings, Fixture. 

DIES. See Pipe Fitting Tools 


DIE STOCKS. 
Borden Co., Warren, Ohio. 


(See Rheostatsa, Stage 


Dimming. Also Sockets Reg- 
ulating. 

DIRECT MOTOR DRIVES for 
Planers, Etc. 

Allis - Manufacturing 


Chalmers 
Co., Milwaukee, Wis. 
Wheeler Co., Ampere, 


N. J. 
Electric Center & Mfg. Co., 
Cleveland, O 
bar — Electric Co. Schenecta- 
mi E.R Appliance Co., Mil- 
waukee, Wis. 
—— Electric Co., Cincinnati, 
oO. 
ec, Mfg. Co., St. Louis, 
0. 
Western Electric Co., New York, 


N. Y. 

. Westinghouse Electric & Mfg. 
Co., E. Pittsburgh, Pa. 

DISCS, Armature. Yron Discs and 
Segments for tures and 
Transformers. 











“Sankey”. 

Thomas Smith Co., Worcester, 
Mass. 

Universal Carbon Co., Dundee, 
Ww. & S. Mfg. Co., Worcester, 
Mass. 

DISCONNECTORS. 


See Switches, Disconnecting. 
DISTRICT CALL BOXES. See 
Fire Alarms. 


DOMES. See Shades, glass. 


DOOR OPENERS & LOCKS. 
Manhattan Electrical Supply Co., 
New York. 
Western Electric Co., New York. 
Edwards & Co., New York. 
Francis Keil & Sons, New York. 
“Reliance, Jr.,” “Reliance.” 
Huebsch, H. M., Chicago, IIl. 
M. Mueller, Boston, Mass. 
Standard Lock Co., Brooklyn, N. 
Y. “Champion,” “Bull Dog.” 
DOOR SWITCHES, Automatie. 
( ting lights by 
and closing the door.) 
Arrow “Electric Co., Hartford, 
onn,. “Arrow E.” 


Cc 
Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. “C. H.” 
ae Co., Philadelphia, Pa. 


Hart Mfg. Co., Hartford, Conn. 
“Diamond H.” 

Hart & Hegeman Mfg. Co., Hart- 
ford, Conn. “H. & H.” 

Perkins Electric ~*~" oa Mfg. Co., 
Bridgeport, Con 

Sechrist Co., Albert, Denver, Colo. 

DRESSING, Commutator. See 
Commutator Lubricants. 

DRIERS AND IMPREGNATORS. 
Armature, Field Coil. 

Buffalo so & Machine Co., 
Buffalo, N. 

J. P. Devine oo., Buffalo, N. Y. 
“Passburg.” 

N. Hubbard’s Sons, Brooklyn 

F. J. Stokes Mach. Co., Phila- 
delphia, Pa. 

~~ an were. Migetrictane. 
ncinna ‘00 0. cinnati, 
Ohio. “Ha ve", 

Hubbard & Co., Pittsburgh, Pa. 
“Pierce Hammer Drill.” 

a Boring Device Co., Alliance, 

0. 

Morse Twist Drill & Machine 
Co., New Bedford, Mass 

<4 & Hemenway Co. * New 

r’ 


Western Electric Co., New York. 


Chicago Expansion Bolt Co., Chi- 
cago, Ill. 

Cleveland Twist Drill Co., Cleve- 
land, Ohio 

Daugherty, Smith, Phillips Co., 
Chicago. 


Dem Twist Drili Co., Detroit, 
cn. 
ope Tool Co., Downers Grove, 


J. 7 McCoy Co., New York, N. Y. 
“Osborne” Hollow Drill. 
H. Co, Shelbourne 


Co., Cleveland, 

(For Brick and Stone.) 

Star Expansion Bolt Co., New 
York. (“Sebco” Hollow Drills 
for Brick & Stone.) 

Syracuse Twist Drill Co., Syra- 
cuse Y. 

DRITES, Mining. 

Fort Wayne Fiestete Works, Fort 


ayne, Ind. 
Ingersoll Rand Co., New York. 
Portable. See Tools, 
Portable. 
DRIVES, Silent Chain. 


Morse Chain Co., Ithaca, N. Y. 
DRIVERS, Staple. See Staples. 





Edward EB. Cary Co., New York. 

















83 


DUMBWAITERS, Electric. 
— Mfg. Co., Chi- 


Geo. 7 T. McLaughlin Co., Boston, 
ass. 
Otis Blevator Co., New York. 
DUSTERS, Pneumatic 

(See Brushes, Pneumatic.) 


DYNAMOMETERS. See Instru- 
ments, Testing. 

DYNAMOS, See Motors and Dy- 
namos, 


ECONOMIZERS, Tungsten Lamp. 
See Transformers Low Voltage. 


CTRIC TING DEVICES. 

International Electric Co., Indi- 
anapolis, Ind. 

Reimers Mfg. Co., New York 
City. 

P. -J. . oe Heating Co., Chi- 


cago, Ill. 
8. W. Blectric Co., New York. 


ELECTRIC VEHICLES. See Au- 
tomobiles, Electric. 

ELECTRODES, Furnace. 

om Wan Carbon Co., Cleveland. 

Hill-Morgan Moet Welding 
Machine Co., New York. 

Bajeransons! *sehesen "Graphite 

, Niagara Falls, N. Y. 


aunorne MAGNETS. See Mas- 
nets. 
ELECTRO- PLATING MACHIN- 


Crecker-Wheeler Co.. Ampere, N. 


J. 
Biectric - re Co., Minne- 
nn. 
roirbanks, Morse & Co., wy 
Ft. Wayne Electric Wks.. 


Ww e, Ind. 
General . Co., Schenec- 
Lincola Electric Co., Cleveland, 
Ohio. 
Pan Electric Mfg. Co., St. Louis, 


Mo. 
Roth Bros. & Co., Chicago, til. 
Sprague Electric Works, New 
Yo 


rk. 
Westinghouse 
Co. E. Pittsburgh, Pa. 
Allen’ Biectric Co., Chicago, Ill. 
Bell Electric Motor Co, New 


ork 
wis. Bishop, New Haven, Conn 


c. J. Bogue Blectric Co., New 


rk. 
meluier Electric Co., New_York. 
Burke Electric Co., Erie, Pa. 
Connecticut Dynamo & Motor 
Co., Irvington, N. J. 
Dover Electric Mfg. Co. Cana) 


Dover, Ohio 

Eager iBlectric Co., Watertown. 

Engineering Blectric Mfg. Co.. 
Stamford, Conn. 

W. Green Elec. Co., New_York. 

Hanson & Van Winkle, Newark. 


. a 
Holtzer- a Electric Co., Brook- 


line, Ma: 
a “zlectric & Mfg. Co., Mans- 


ld, 
a. & Leist Electric Co., Cin- 
innati, Ohio 
Kendrick & Davis Co., Lebanon. 


N. H. 
Kester Elec. Co. Terre Haute, 


Ind. 
Love*t Mfg. Co., 
Cine. L’Hommedieu & Sons Ce.. 


Matawan, N. 


Chicago, Ill. 

Munning-Loeb Co., Matawaa. 

Phoenix Electric Co., Mansfield. 

fo. 

neshenter Electric Motor Co.. 
Rochester, N. 

VU. S ee “Mfg. Co., Los 
Angeles, Cal 

Victor Electric Co.. Chicago, Il. 

ELECTROSCOPES. (See Instra- 
ments. Testing.) 

ELEVATORS, Electric. 


Albro-Clem Elevator Co., Phil- 


adelphia, Pa. 
Altizer & Prince Co., Chicago. 


American Elevator Co., ew 
York. 
American Machine Co., Louis- 


ville, Ky. 
Atlas Machine Co., Louisville, Ky. 
Cohoes Iron Foundry & Machine 


Co., Cohoes, N. Y. 
Eastern peaenenety Co., New 
Haven, 
Edmonds Elevator Co., Cleve- 
land, Ohio. 
Seattle, 


Erickson-Wyman Co., 
Wash. 
Faunt LeRoy Elevator Co., Bal- 


timore, Md. 
a Grote Mfg. Co., Evansville, 


Gurney Blevator Co., Honesdale, 

me mnoretse & Machine 
Co., Toledo, 

Houser Blevator ‘em Syracuse, 
Lee & Hoff Mfg. Co., St. Paul. 
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qacepee Bros., Pittsburgh, Pa. 
Vv. ai Mason & Co, Providence, 


RL 
Wm. A. Miller Elevator Co., St 
Louls, Mo. 
Moore & Wyman Dlevator & Ma 
chine Works, Boston, Mass. 
a Mngrg. Co. Fivrences, 


ase. 

Ohie Elevator & Machine Ca. 
Columbus, Ohio. 

Otis Elevator Co., New York. 

Reedy Elevator Co.. New York 

wu. V. Reedy Blevator Ce. 
dianapolis, Ind. 

8. J. Reedy Co., Cincinnati, O. 

J. W. Reedy Blevator Mfg. 
Chicago, Il. “Twentieth Cen- 
tury” 

James H. Roberts Blevator Co, 
New York. (Dumb Waiters.) 
Rochester Iron Works, 

ter, Minn. 


a B. pee 


Roches- 


Blec. 


tecer 
Pa. 
Standard Plunger Elevator 
New York. 
Sybilla Elevator and Mfg. 
Chattanooga, enn. 
Van Emon Elevator Co., 
Francisco, Cal. 
Warner Elevator Mfg. Co., 
cinnati, Ohio. 


werear Elevator Co., 


Elevator Co., 
Works, Pitts- 
Co., 
Co., 
San 
Cin- 
Warsaw, 
Westbrook Elevator Co., 
ville, Va. 


Wheeler-McDowell Elevator Co., 
ew York. 


ENGINEERS ® CONTRACTORS. 


American Bridge Co., © » 4 o 
Beck Electrical Denslvention 
lis, Minn. 


Kompany, Minnea 

Arnold Co., The, Chicago, 

Radt: Weetbure Electric Co.. 
Chicago. Til 

Byllesby & Co., H. M., Chicago. 


Central Station En 
Chicago, Til gineering Co., 
Ti. 
Co., 


Dan- 


Cummings, W. . Chicago, 
Dixon-Smith Engineering 
Ford, — F & Davis ™ 

. New — 
Foshay, Wilbur B., Portland, Ore. 
Holladay, Negstad & Co., 

Chicago. 

Humphrey, C. W., Chicage. 
Jackson, D. C. & W. B., Chicago, 
Kohler Bros., Chicago, Tl. 
lamar Lyndon. New York. 
Lioyd-Thomas Co., Chicago, 
MecMeen & Miller, Chicago, Ill. 
Now . Myttncering Co., 


New York 
Nichols & Gilbert, Chicago, Tl. 
Chicago, Hil. 


Norton & Bird 
Minneapolis. 


Inc., 


Pillsbury, Chas. A, 
Sargent & Lundy, Chicago, Ill. 


Stone & Webster Engrg. Corpn., | 


Roaston, Masa. 
Turner Improvement Co., J. W., 
Des Moines. Iowa. 
Western Electric Co., New York. 
G., New York, 


wate & Co., J. 
Y. 

eS & Davidson, 

Chicago. 
ENGINES, Gas and Gasotine. 
Allis ~- Chalmers Manufact 

fo.. Milwaukee, Wis. eues 
syptanta, Morse & Co., Chicago. 


Inc., 


Westinghouse Machine Co., Pitts- 
bargh, Pa. 

Advance Mfg Co., 
Ohio “Ritchie”. “Hamilton”. 

Alamo Mfg. Co., Hillsdale, Mich. 
(Electric Outfit. t.) 

Angola Engine & Foundry Co., 
Angola, Ind. 

Badger Gas & Gasoline 
Co., Kansas City, Kan. 

Bates & Edmonds Motor Co., 
Lansing, Mich. 

Bates Machine Co.. Joliet, Til. 

Bessemer Gas Engine Co., Grove 
City, Pa. 

Gas Power Engrg. Co., 

Buffalo, N. Y. 

Bruce-Macbeth 
Cleveland, . 

Ruckeye Engine Co., 


Hamilton, 


Engine 


Engine Co., 
t) 

Salem, O. 
P. Callahan Co., Daston, 


Ohio. 
Carlisie & Finch Co., Cincinnati, 
Ohio. (Generating Set.) 
Cook Motor Co., Delaware, Ohio. 
De La Vergne Machine Co., New 
York. ‘“Koerting’’. 
= Engine Works, Detroit, 
Dubois Iron Works, iu Bois, Pa. 
waeeape Engine Co., Rochester, 


Fairbanks Co., New York. 
Farrar & Trefts, Buffalo, N. Y. 
Foos Gas Engine Co., Spring- 


field, Ohfo. 

—- Bros. Mfg. Co., Iowa Falls, 
a. 

Gray Motor Co., Detroit, Mich. 

Heer Engine Co., Portsmouth, 


Ohio. 
International Harvester Co., Chi- 


cago, Til. 
a Machine Co., Pittsburg, 





Nauonai Meter Co., 
“Crown”, “Nash"’. 
New Era Gas Engine Co., Day- 
ton, Obio. 
New York Engine Co, New 
York, N. Y. 
eens Mfg. Co., Milwaukee, 
is. 
New York Safety Steam Power 
Co., New York. “Dock”. 
om Gas Power Co., Detroit, 
le 


h. 

Otto Gas Engine Works, Phile- 
Come Pa. 

Palmer-Moore Co., Syracuse, N. 


Rathbun-Jones Engrs. Co., To- 
ed Ohio. “Rathbun”. 


—— Gas Power Co., 

t , 

Ch oA. Strelinger Co., Detroit, 
Mich. (‘Brush” Lighting Bet.) 

J. Thompson & Sons Mfg. Co., 
Beloit, Wis. “Lewis’. 

Trenton Malleable iron Co., 
Trenton, N. J. 

Sygeer-wess Mfg. Co., Sharon, 
a. 
Angeles, Calif. 

Wisconsin Engine Co., Corliss, 


Wis. —_— Expansion”, 
“Sargent 


ENGINES. OIE. 
‘me Mfg. Go., Milwau- 


Busth-Selser Bres., Diesel Ea- 
gine Co., St. Louis. “Diesel”. 

De La Vergne Machine Co., New 
York. “Hornsby-Akroyd”. 

Feptesie, Morse & Co., Chicago. 


August Miets, New York. “Miets 
& Weiss". 


Samuel L. Moore & Sona, Corp., 
Elizabeth, N. “Crescent” 
Remington _ * gugine Co., Stam- 


ord, Con 
Chas. A. Strelinger Co., Detroit, 
Mich. 
ENGINES, Steam. 
Allis - Chalmers Manufacturing 
Co., Milwaukee, Wis. 
_ Dynamo & Engine Co., 


dgway, 
ef — ey Mach. Ce., Pitts- 
ba Pa. 


A. Slower os” Detroit, 
Mich. “A. B. 

American & British Mfg. 
Providence, R. I. 

American Engine Co. Bound 
Brook, N. J. “American Ball", 

Ames Iron Works, Oswego, N. Y. 

Ball Engine Co., Erie, Pa. 

Ball & Wood Co., Elizabethport, 


Co., 


Bates Machine Co., Joliet, TIL 
Brownell Co., Dayton, Ohio. 
Buckeye Engine Co., Salem, Ohio. 
Buffalo Forge Co., Buffalo, N. Y. 
Chandler & Taylor Co., Indian- 


Mfg. Co., Comstock, 

“Climax”. 

a Cooper Co., Mt. Vernon, 

Erie City Iron Works, Erie, Pa. 
“Lanz”. 


Erie Engine Works, Erie, Pa. 
eR & Supply Co., Erie, Pa. 


i & Stowell Co, Milwaukee, 
Wis. 


Fishkill Landing Machine Co., 
Fishkill Landing, N. Y. 

Fitchburg Steam Engine Co., 
Fitchburg, Mass. 

Franklin Iron Works, Pottsville, 
a. 


. Pa. 

“Eclipse”. 

William A. Harris Steam Engine 
Co., Providence, 

Harrisburg Foundry & Machine 
Works, Harrisburg, Pa. 

Herrick Engine Co., New York. 
(Rotary. 

Hooven, Owens & Rentschler Co., 
Hamilton, Ohio. *‘Hamilton’’. 
Houston, Stanwood & Gamble Co., 

Cincinnati, Ohio. 
& Sons, Springfield, 111. 


International Power Co., Provi- 
dence, R. I. “Original George 
H. Corliss”, “Green-Wheelock”. 

Ironton Engine Co., Ironton, Ohio. 
“Alfree”. 

Lae x. Bodley Co., ‘“incinnati, 

“Columbian” 

a... Atlas Co., 


Waynesboro, 


Indianapolis, 
n 
Mcintosh, Seymour & Co. Au- 


burn, N. Y. 
Mackintosh, paneas & Co., 
Minneapolis & Machinery 

Co., Minneapolis, Mina. “Twin 


Murray Iron Works Co., Burling- 
ton, Iowa. 

Macie Corliss Engine Erie, 
Pa. 


Ce., 
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New York Sapa Co., New York. 
““Waterto 
New York “gafety .r Power 


ville, Pa. 
Providence Engrg. Works, Previ- 
dence, R L “Rice & Sargent”, 


“Greene” 
Rochester ‘Machine .- ane 
Rochester, N. Y. 
Rumicy Company, Beue “Creek, 
Mich. 
Shepherd Engrg. Co., Williams- 
port, Pa. 
skinner Engine Co., Brie, Pa. 
puvutnwark Foundry & "Machine 


Co., Phila., Pa. “Porter-Alien”. 
s.F.S Sturtevant Co., Hyde Park, 


Sullivan Machinery Co., Chicag: 
Wm. Tod Co., Youngstown, Onto. 


Vilter Mfg. . Milwauk 
Vulcan Works, Wilkes. 
Co., 


Barre, Pa. 
hs > ‘ee 
Robt. Wetherill & Co. 


Pa. 
Wisconsin Engine Co., 
“Higher Speed”. 

York Mfg. Co. — Pa. 
ESC TORS. See Stairways. 
EXCESS INDICATORS. 

See Controllers, Fiat Rate. 
EXHAUSTERS. 

Flue. 


Bee Blowers. 
EXP. ERS, Boller 
J. H. Hallberg, New York. 


Helios Mfg. Co., Philadelphia 
J. Faessief Mfe. Co., Moberly, Mo. 


EXPANSION BOLTS. 
Eaterline Co., The, Indianapolis, 


Te 
Roller-Smith Co., New York. 
Deita-Star Blectric Co., Chicago. 
Keystone Electrical Instrument 
Co., Philadelphia. Pa. 
Thordarsen Electric Mfg. Co., 
Chicago, [ll 
EXTENSION 5 
See ———- Magnetos. 
EXTENSIONS, et. 
Arrow Electric Co., Hartford, 
Conn. 


ron 
Newark, 
Chester, 

Corlias, 


Benjamin, Elec. Mfg. Ce. Chi 


cago, 
Faries Mts. Co., Decatur, Ml. 
EXTINGUISHERS, Fire. 
n. nena Co., New 


Pyrene Mig. Oo» Co., New York. 
estern Electric Go.. New York. 
Oo. J. Childs Co., Utica, N. ¥. 
Staff ts Extinguisher Co., Chi- 


cag 

Tea-Tray Co., Newark, N. J. 

FAN DEFLECTORS. 
See Defiectors 

FAN MOTOR RESISTANCE. 

Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. 

Western Electric Co., New York. 

FANS, Battery. 
See Motors, 

FANS. Di«c. 

Central Electric Co., Chicago, MT. 

Crocker-Wheeler Co., Ampere, 
N. J. 

Diehl Mfg. Co., Elizabethport, 

Eck Dynamo & Motor Co., Belle- 
ville. N. 

Emerson Electric Mfg. Co., St. 
Louia, Mo. 

Generel Electric Co., Schenec- 
tadv, WN. 

Kimble Electric Co., Chicago, Tl. 

Mechanical Appliance vo. Mii- 

waukee, Wis. “Watson.” 

Peerless Electric Co., Warren, O. 

Robbins & Myers Co., Springfield. 

a 


EFlectrie Works, New 
York “Lundell.” 
Waener Elec. Mfg. Co., St. Louls. 


Battery. 


Mo 
Western Electric Co.. New York, 
N. Y¥. “Hawthorn.” 
Westinghouse Electric & Mfg. 
Co., . Pittehargh. 
Acme Ventilating Co., Chicago 
TH. 
Aetna Heating ed New Britain. 
Conn. “Typh 
American Sewer. ‘Co. 
Fnegineering Co.), 
Mich. 
Barney Ventilating Fan Co., Ror 
tan, Maar 
Raviev Mfe. Co.. 
Ruffalo Foree Co.. 
Champion Blower 
Lancaster. Pa. 
Geo. P. Clark Co., 
Tocka, Conn. 
Colonial Foundrv & Machine Ce. 
Santh Norwalk Conn 
Davton Fan & Motor Co., Day- 


ton, Ohio. 
Dover Flec. Mfg. Co., Canal De- 
Machine <Vorks, Exeter 


(Sirocec 
Detroit 


Milwaukee, Wie 
Ruffalo. N. V 
& Forge Co. 


Windsor 


ver, Onto 
Evreter 


Tiller Ca. Netroit, Mich 


Garden City Fan Co... Chicarre 
Ti. 
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Green Fuel pope Co., 
Matteawan, N. Y. 

Huwara «@& oree, New York. 
*‘National.” “Blackman.” 
Ilg Blectric Ventilating Co., Chi- 

cago, Ii 


Co., Indianapolis. 


Massachusetts Fan Co., 
town, Mass. “Davidson. 

National Blower Works, Milwau- 
kee, Wis. 

New York Blower Co., 

E. M. Nichols, Philadelphia fe 

B. F. Perkins & Son, Holyoke. 


Ventilator Co., 


Indiana Fan 
Ind. 


Water- 


Mass. 

Protective New 
Vor 

Rochester Electric Motor Co., 
Rochester. N. Y. 

James Seymour, Jr., Newark. 


N. 
J. F. Snediker, or ~?. | 
Startins Blower Co., Hart 


B. F. ‘Sturtevant Co., Hyde Park. 


Turbo Blower Co., New York. 
J. Wing Mfg. Co., New York 
“Typhoon.” (Turbine Blower 


otor. 
Desk, Ceiling, Columa. 
Central 


Ce., Chicage, Ml. 
Century Electric Co., St. Louis. 
Colonial Fan & Moter Co., War- 


ren, io. 
—- Wheeler Co., Ampere. 


Dinhl “inte. Co., Elizabethport, N. 
J. “Universal.” 
Eck Dynamo & Motor Co., Belle 
ville, N. J. “Hurricane.” 
Emerson Electric Mfg. Co., &t.. 
Touts. Mo. 
Fairbanks, Morse & Co., Chicage. 
Fort Wayne Eilectrie Works, Ft. 


Wayne, Ind. 
General Electric Co., Schenee- 

tady, N. Y. 
Iton- Mfg. Co., Racine, 


Hunter Fan & Motor Co., — 
York, (“Portable”, “H. 
“Tuerk”, Ce’ 
Manhattan Electrical | Supply Co.. 


New York. 
a & Ltd., E., New 


m1 Electric eS w 
Robbins & oo. Spring- 


field, Obie ""ae “Standard. 

Sprague Electric _, Works, 
York. “Lundell.” 

Western Electric Co., New Yerk. 
“Victor.” “Hawthorn.” 

Westinghouse Elec. & Mfg. Co.. 
E. Pittsburgh, Pa. 

Adams - Bagnall WDlectric Co. 
Cleveland, Ohio. “Jandus,” 
“Gyrofan.”’ 

D. L. Bates & Bro. Co., Dayton 
Ohio. 

Carleton Co., Boston. 

Dayton Fan & Motor Co., Day- 


ton, O. 
Fidelity Electric Co., Lancaster, 
Pa. (“Eclipse” Socket Fans) 
Fulton-Bell Co., New York, N 
. “Cyclone”. 
Menominee Elec. Mfg. Co., Me- 
nominee, Mich. (Portable only.) 
Shedd Electric Co., Roselle, N. J 
FAULT FINDERS. 
See also Instruments Testing 
Electric Controller & Mfg. Co. 
Cleveland. O. 
. N. Matthews & Bre., 8 
Louis. Mo. 
FEEDER ARMS. 
See Brackets 
FFLT. 
American Felt Co., Boston, Massa 
— Felt Co., ‘Winchester. 
N. E. Booth, Brooklyn, N. Y. 
Boston Felt Mfg. Co., Boston 


Mass. 
Felters Co., New York. 

Kenworthy Bros. & Co., Boston. 

Mass. 
F. E. Paige & Co., Boston, Mass 
Tingue, Brown & Co., New York 
Western Felt Works, Chicago, Ill 
Tnnenh Wild & Co., New York 
FTRRE. Hard. 
Diamond State Fibre @o., Bridge 


Fibre Co., 
Norristown. 


Co., 


New 


port, Pa. 
American Vuleanized 
Wilmington, Del. 
Cages Fibre Co., 


Fibre Co., 


Delaware Hard Fibre 
mington. Del 
Bastern Hard Fibre 
mac, Mans. 
— Mfg. Co., Wilmington. 
Del. 


Eureka Supply Co., Sewell, N 
J. (Fibre Insulators.) 

Wevatone Mihre (o., Cheater. Pa 

Formica Insulation Co., Cincin 


nati, Obto, 
Co., Kennebunk 


Leatheron Mie 
Ve “Dirten” 

National Fibre Board Co., Ken- 

nebunk, Me. 


Newark. 
Co., Wil- 
Co., Merri- 


as ~ peer 
Del 












January 1, 1916 


National Fibre & Insulation Co. 
North Cam- 


ge, ass. 
J. Spaulding & Sons Co. North 
Tonawanda, N. Y. ‘“‘Cochece.” 

Standard Fibre Co., Sommerville, 


Mass. 
Wilmington Fibre Specialty Co., 


Wilmington, Del. 
ARNISH. 


Lamp. 
Fahn & McJunkin, New York. 
“Planchon.” 


Filament Supply Co., 


Mass. 
Francis BD. Jackson, Orange, N. J. 
FILTERS, L 

Fairbanks, Morse & Co., Chicago. 
eiiott Co., Pittsburgn, Pa. 
Franklin Oil Filter Co., St. Louis, 


Mo. 
ALARMS, POLICE SIG- 
NALS, CALL BOXES. 
Manhattan Electrical Supply Co., 
New York. 
The Palmer Electric & Mfg. Co., 
Boston, Mass, 
Western Electric Co., New York, 
american Electric Fire Alarm & 
Mfg. Co., Pittsburgh, Pa. 
Baltimore ‘Machine Products Co., 
Baltimore Md. *‘Viaduct.” 
Bullock Safety aguleaee Co., 
Poughkeepsie, N. Y. (Closed 
Circuit Fire Alarm System.) 
J. H. Bunnell & Co., New York. 
Dean Electric Co., Elyria, Ohto. 
Denio General Electric Co., Roch- 
ester, 


Boston, 


De Veau Telephone Mfg. Co., 
Brooklyn, N. Y. “AUth.” 
Edwards & Co., New York. 

Electrical Automatic Appliance 
Co., Denver, Colo. 

Foote, Pierson & Co., New York. 

Gamewell Fire Alarm Teleg. Co., 
New York. 

Garl Electric “9., Akron, Ohio. 


Holtzer-Cabot Elec. Co., Brook- 
line, Mass. (Break Glass.) 
International Electric Protection 
Co.. New York. 

McFell Electric Co., Chicago, Ill. 

National Electric Works, Whit- 
tier, Cal. (School System Fire 
Alarm.) 

Partrick, Carter & Wilkins Co., 
Philadelphia, Pa. 

Frederick Pearce Co., New York. 

Signalphone Alarm Co., Milwau- 
kee, Wis. 

Special Fire Alarm Electric Sig- 
nal Co., New York. 

Star Electric Co., Binghamton, 

Y. 


Seo. M. Stevens Co., Boston. 

United Electric Apparatus Co., 
Boston, Mass. 

Utica Fire Alarm Tel. Co., Utica, 


- 
FIRE EXTINGUISHERS. 
See Extinguishers. 
FIREPLACES, Electric. 
(See also Radiators.) 
General Electric Co., Schenectady. 
Universal Elec. Stage Lighting 
Co., New York. ‘“Klieg!.” 
Westinghouse Electric & Mfg. 
Co.. East Pittsburgh, Pa. 
FIREPROOF WOOD 
H, W. Johns-Manville Mfg. Co., 
New Vork, N. Y. 


iH 
See Wire, Fish 

FISHING MACI=NES, Conduit 
Fishi - 

Pneumatic Conduit Threader Co., 
Inc., Richmond, Va. 

Conduit Threading Device Co., 
Pasadena, Calif. 

FITTINGS, Conduit ‘Terminals, 
Bushings. Entrance Caps. 

Appleton Electric Co., Chicago, 
ll. “No Thread”, “Unilete’”’. 

Arrow Electric Co., Hartford, 


Conn. (Pipe Ends.) 
Prerup & Co., L. E., New York, 
N. YY. “Caplets’’. 
New Proceas Specialty Co., Ine., 
Milwankee, 8. 
Newton Mfg. Co., Lynbrook, N. Y. 


4“. TT. Paiste Co., Phila., Pa. 
hs 

Spragu Electric Works, New 
York. “Maltilets’’. 


Western Electric Co., New York. 


Chase-Shawmut Co., Newbury- 
port, Mass. 

Crouse-Hinds Co., Syracuse, N. Y. 
“Condulets’’. 


Electric Specialty Mfg. Co., Provi- 
dence, R. I. (“Boss” Entrance 
Bushing.) 

Fairmount Electric & Mfg, Co., 
Phila., Pa. (Bendhicks.) 

Gillette-Vibber Co., New London, 


onn. 
James C. Phelps, Springfield, 
Mass. (“J. C. P.” Porcelair. 
Cuplets.) 
Troy Elect. Co. Troy, N. Y. 
v Ra *e Cc Philad hi 
nes Co., adelphia. 
FITTINGS. Fixture (Brasa). 
Arrow Electric Co., Hartford, 





Art Brass & Fixture Mfg. Co., 
McKees Rocks, Pa. 
Rrandt-Dent Co., Watertown, Wis. 
Fairmont Blec. & Mfg. 
Phila., Pa. “Arclets” (“Emery” 
Tripods. 


Goshen comping & Brass Co., 
Goshen, In 

Hudson Brass Works, now York. 

Mayer & Reichert, Brooklyn, N. 
Y. (Fixture Cocks.) 

New York Brass Turning Co., 
New York. 

W. W. Partridge, Chicago, III. 

Sm Metal Mfg. Co., New York. 

White Mfg. Co., Brooklyn. 
z. Willer & Co., Chicago, Til. 


ae ty Tiutuse (Iren), Crow 


ae. oe 
Faries Co., Decatur, Ml. 
Brass £ Copper Co., 


Stanley G. "Flags z Co., Philadel- 
phia, Pa. 
Macallen Co., Boston, Mass. 
GS, Marine. 
See Fixtures, Marine. 
FIXTURE ASSEMBLER®S’ TOOLS. 
Goshen Stamping & Brass Co., 
Goshen, Ind. 
FIXTURE CLUSTERS. 
See Clusters. 
FIXTURE FITTINGS. 
See Fittings. 
TURE HANGERS, 
See Hangers. 
FIXTURE STUDS. 


See Studs. 

, Advertising. 
(See oe Sidewalk Sign Pro- 
jectors 


General Electric Co., Schenectady, 


Atwater Mfg. Co., North Chicago, 
Dies (“Cyeio” Revolving Barber 
ole.) 


General Appliance Mfg. Co., Long 
Beach, Cal. “Auto Illuminating 
Advertiser’. 

8. n Hoggson & Co., Arlington, 

J. (“Hemafam” Advertising 
Re, 

Meyercord Co., Chicago, Ill. (Ad- 
vertising Specialties.) 

Multiplex Display Fixture Co., St. 


Louis, Mo. (Advertising Spe- 
cialties.) 
National Automatic Advertising 


Co., Chicago. (Stereopticon Ad- 
vertising Machine.) 

Newman Mfg. Co., Cincinnati, O. 

Oral & Motion Mfg. Co., Chicago, 
Til. (Talking and Moving Ad- 
vertising Device.) 

Cc. Thorne Mfg. Co., Chicago, 

Til. (Window Tapper.) 

Turner-Ligon Advertising Clock 
Co., Union City, Tenn. 

FIXTURE STRAIGHTENERS. 
Federal Sign System (Electric), 
Chicago, Ml. 

Fairmount Electric & Mfg. Co., 
Philadelphia, Pa. 

FIXTURES, Electric & Gas, Tung- 
stoliers, Mazdaliers, Gas Fix- 
tures and Chandeliers. 

Brassart Fixture Co., New York, 


N. Y. 
Frank Adam Electric Co., 


8t. 
Louis, Mo. (““FA.’’) 
Beardslee Chandelier Mfg. Co., 
Chicago, Til. 
Benjamin Elec. Mfg. Co., Chi- 


cago, , 
Central Electric Co., Chicago, Ml. 
Pelta-Star Electric Coa., Chicren. 
Edwards Lighting Fixture Co., 


Chicago, 
Operations Co., Brook- 


Electric 
lyn, N. 
Faries Mfg. Co., Decatur, Ml. 
Federal Sign System (Electric), 
Chicago, Til, 

Line Material Co., South Milwau- 
kee, Wia. 
Metropolitan 

Brooklyn, N. 
Shapiro & Aronson, New York 


City. 

Tungstolier Works of General 
Flectrie Co., Cleveland, O. 
(Mazdaliers, Luminier Units.) 

Western Electric Co., New York. 
“Hawthorn” Mazdaliers. 

eg yl Reflector Co., Bosten, 


z. . White Co., St. Louis, Mo. 
Adams-Bagna!ll Elect. Co., Cleve- 


petohs Co., 


land, Ohio. “Abolite’’. 
Black & Boyd Mfg. Co., New 
York. 
— & Carmichael, Chicago, 
Bradley & Hubbard Mfg. be 
Meriden, Conn > 
Brandt-Dent Co., Watertown, 


Wis. (“Bee-Dee.’*) 
Bullington, H. E., Richmond, Va. 
Caldwell & Co.. E. F., New York 
- (°Caldwell,”’) 

Cassidy & Son, New York City. 

(“Cassidy.”") 

Catlett Elec. Co., W. B., Rich- 
mond, 
Century Gas & Elec. Fixture Co., 

New York City. 
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Chicago Gas & Elec. Fixture 
Co., Chicago, I'l. 


Columbia Gas Fixture Co., New 


York City. 
bey | Art Metal Ce., Bridge- 
on, 


The Dale Co., New York City. 
Elgin Motor Co., Elgin, Ill. “De- 
flectolier.”" 


Empire Gas Fixture Co., New 
York City. 
Fairmount Elec. & Mfg. Co., 


Philadelphia, Pa. 
rink, L P., New York City. 
Ges Fixture & Brass Co., Cleve- 


and, Ohio. 
Gibson Gas Fixture Works, Phila- 
delphia, Pa. 
Geise Mfg. Co., Philadelphia, Pa. 
Haskins, Arthur R., Los Angeles, 


al. 
Hill Co., T. D., Philadelphia, Pa. 
Horn & Brennen Mfg. Co., Phila- 


delphia, Pa. 
Illuminating Engineering Co., 
Detroit, Mich. 


~~ Metal Works, Cleveland, 


hio, 
Jenks, W. H., Richmond, Va. 
Phila- 


Keystone Type Foundry, 
delphia, Pa. 
McCoy & Sons, J. B., New York 
City. “McCoy.” 
Mercantile . ‘aed Fixtures, 
New York 
Meyercord Co., Tac., Chicago, Il. 
“Capitol.” 
r & Co., Edw., Meriden, 
Conn. “Miller.” 
— Vance Co., New York 
Morreau Co. The, 
Ohio. 
Morse, Frank W., Boston, Mass. 
Nelson, Thyge, Chicago, Il. 
Plaut Co., L., New York City. 
= Elec. Co., Cincinnati, 
oO, 
— Art Glass Co., New York 
y. 
Scott-Ullman Co., Cleveland, 
Ohi 


o. 
Sechrist Co. Albert, Denver, Colo. 
(“Sechrist Patent Electroliers’’) 


Cleveland, 


Simes, R. J., New York City. 
Sterling Bronze Co., New York 
City. 

Vossberg, Gustav, Toledo, Ohio. 

—— Phillips Co., New York 

ty. 

Warren & Co., Walter G., Chica- 
go, Til. 

St. Louis Brass Mfg. Co., St. 
Louis, Mo. 


F. W. Wakefield Brass Co., Ver- 
milion, Ohio. 


a & Co., R., Chicago, 


FIXTURES, Indirect Lighting. 
Central ul Tioctrte Co., Chicago, Til. 


“Ale: 

Faries Mfg. Co., Decatur, Ml. 

Federal Sign System (Electric), 
Chicago, TI. 

General Electric Co., Schenectady, 


N. Y. 
a. ‘oe Johns-Manville Co., New 
Luminous Unit Co., St. Louis, Mo. 


National X-Ray Reflector Co., 
Chicago. 
Macbeth-Evans Glass Co., Pitts- 


burgh, Pa. 
FIXTURES, Show Case. 
Benjamin Electric Mfg. Co., Chi- 


eago, Tl. 
Central Electric Co., Chicago, Ml. 
H. Johns-Manville Co., New 


York. “Linolite’’. 
American Reflector & Lighting 
Co., Chicago, Ill. 
Diamond Show Case Co., Cleve- 
land, Ohio. 


L. Erickson Electric Co., Boston. 

Frink, I. P., New York City. 

Garden City Plating & Mfg. Co., 
Chicago, Ill. 

Grand Rapids Fixture Co., Grand 
Rapids, Mich. 

Grand Rapids Show Case Co., 
Grand Rapids, Mich, 

Charles W. Leveredge, New York. 


National X-Ray Reflector Co., 
Chicago, Il. 

Overbagh & Ayres Mfg. Co., Chi- 
cago, Til. ‘“*Oamco’ 


W. W. Partridze, Chicago, Ti. 

Reflector & Hdw. Specialty Mfg. 
Co., Chicago, Tl. ““Taussie’’. 

St. Louis Brass Mfg. Co., 8st. 
Louis, Mo. 

Weeks, Nelson, New York. 

Wilmarth Show Case Co., Grand 
Rapids, Mich. 

Youngstown Glaas & Paint Co., 
Youngstown, Ohio 

FIXTURES. STREET LIGHTING. 
For bracket and suspension fix- 
tures, see Street Lighting Fix- 
tures. 
For lamp-posts, see Posts. 

FIXTURES, Wood. 

Carroll Co., 1. W., Riverside. TI. 

Falkenbach, E., New York (Wood 


Lewis Co., A. L., Greensburg, Ind 
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FLASHERS, Sign. 
F. Bissell Co., Toledo, Ohie. 
Campbell Electric Co., Lynn, 


Mass. 
A. a Blec. Sign Co., Cleveland, 


0. 
Betts & Betts Corp., New York 
“Betts” “Vacu”. 
Eagle Electric Co., Topeka, Kan. 
Electric Carriage Call & Speciality 
Co., New York. 
i Sign Co., Ine., Buffalo, 


Gillette Electric Co., Chicago, Il. 
Glaze-Morris Mfg. Co., Columbus, 


Ohio. ‘‘Jem”. 

8. H. Hoggson & Co., Arlington. 
N. “Hemafam 

J. O. Houser Mfg. Co., Buffalo, 
N. “Economy” 


yy”. 
In-er Globe Lamp Co., Boston, 
Mass. 
Kelley & Kelley, Brooklyn, N. 
“Tic-Tac”, “Thermo-Blink 
Phelps Mfe. Co., Detroit, Mich. 
“Surewink,” “Motorless,” “Ske- 
doodie.” 


Reynolds-Dull Flasher Co., Chi- 
cago, Ill. 

Reynolds Electric Co., Chicago. 
“New Reco.” 

Cc. O. Schneider & Co., Chicago, 
Il, “¥Firefiy’- 

FLASHLIGHT. 


Central Telepnone & Electric Ce., 
St. Louis, Mo. 

Federal Sign System (Electric), 
Chicago. 

Kruschke, R. C., Duluth, Minn. 

Merchant Engineers Corporation, 
New York... “Jove 

Metal Specialties Mfg. Co., Chi- 
cago. Pe Pres! to”, “Flashlight”. 

—~ 7/7 Searchlight Co., New 
ork. 

Stanley & Patterson, New York. 
“Matchless 


Usona Mfg. 5. O0rs New York City. 
Western Electric Co., New York. 
American Ever Ready Co., New 


York. “Ever Ready”. 
Argus Battery Co., Willimantic, 


onn 

Edward BE. Cary Co., New York. 

Electro Importing Co., New York. 
N. Y. (Importers.) 

Elux Miniature Lamp Works, 
New York. 

Franco-American cas Nov- 
elty Co., New Yor 

Industrial Novelty Co, Chicage. 
Til. (Importers.) 

Interstate Electric Novelty Co.. 
New York. 

B. Marcuson, New York. “Knock- 
about”. 

National Carbon Co., Cleveland. 

Portable Elec. — Light Co., 


Newark, , (A ubbell” 
Storage Battery.) 

Providence Electric Mfg. Co., 
Providence, R. I. “Nitelite.” 


“Little Rhody”. 
P. W. Electric Co., Toledo, O. 


Standard Electric Novelty Co.. 
Chicago, ITll. 
Pas- 


Standard Sheet Metal Co., 
saic, N. J. “Rayflex’’. 

E. J. Tardie, New York, N. Y. 

Universal Novelty Co., New York 
“Milwaukee.” “Eclipse.” 

Vesta Accumulator Co., Chicage. 
Till. (Storage Battery. 

Voltamp Electric Mfg. Go., Balti- 
more. Md. 


FLAT TRONS, Electric. 

Central Electric Co.. Chicage, TL 

Current Electric Co., Chicago, TiL 

Cutior-iaruaner Mfg. Co., Mil- 
waukee. 

Genera} Tlestric Co., Schenectady. 


Lindstrom-Smith Co., Chicago. 
Manhattan BKlectrical Supply 
Co., New York “Mesco.” 
Rutenber Electric Co., Logans- 
port, Ind. 

Simplex Electric Heating Co.,. 
Cambridge, Mass. “Simplex.” 
Western Electric Co.. New York. 
Westinchouse Electric & Mfg. 
FE. Pittsburgh, Pa. “West- 

inghouse.”” 
American Electrical Heater Co.., 
Detroit, Mich. a; 
Bless & Drake, New N. J. 
—_ Flexible Shatt Co., Chi- 


Collier ‘Electric Co., Peterborough. 
Ont., Can. 

Dover Mfg. Co., Canal Dover, O 
(“*Abesto’’.) 

Economy Electric Co., Brooklyn 

Electric Mfg. Co., San Francisce. 
Calif. 

Guaranty woo Heater Co.. 
Meveland., fo. 

sag Electric Co., Newark. 

Hindsill Electric Co., Troy, N. ¥ 
(“Brownie” Sad Iron.) 


Hot Point Elec. Heating Co., On- 
Du- 


tario, Cal. 
Loetecher-Ryan Mfg. Co.. 
buque, Ia. 
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Pelouze Mfg. Co., Chicago, Ill 
(“Universal” Sad Irons.) 

Pfanstieh! Electric Laboratory. 
North Chicago, Ill 

Phelps Mtg. Co., Detroit, Mich. 
“So-Basy”’ and “Venus.” 

Rochester Stamping Co., Roches- 
ter, ° 

Van Mfg. Co., Braddock, Pa. 

Victor lron Co., Logansport, Ind. 


(Sad Irons.) 
Heating Ce., 


Vulcan — 
Buffalo, 

FLAT RATE CONTROLLERS. 
See Controllers. 

FLEXIBLE TUBING, 

See Tubing 

FLOOR BOXES. 
See Boxes, Floor. 

FLOOR CLEANERS AND POL- 
ISHERS, Motor Driven Scrub- 
bers and Surfacers. 

American Floor Surfacing Ma- 
chine Co., Toledo, Ohio. 

Electric ered Machine Co., Chi- 
cago, 

Floor stotens & Polishing Ma- 
chine Co., Philadelphia, Pa. 
Henderson Electric Co., Char- 

lottesville, Va. 

Kelley Eiectric Machine Co., Buf- 
falo, N. Y 

Leader Mfg. Co., Hartford, Conn, 
“Leader. 

Ransome Concrete 
Co., Dunellen, N. J. 

M. L. Schiveter, Chicago, Il. 

FLUXES. Soldering. 

L. B. Allen Co., Chicago. 
ame Signal & Mfg. Co., Boston. 
urniey Battery & Mfg. . 
North East, Pa. - 
H. W. Johns-Manville Co., 
(“Solderall” Paste.) 


Machinery 


New 
ae. 
anhattan Electrical Sup Co., 

New York. “Excelsior. ny 
McGill Mfg. Co., Valparaiso, Ind. 
min. <fl._-- Paste & Finid.) 

res te Co., Inc., Ind - 
e olis, Ind, _—e 

jestern Electric Co., New Yor 
ale Brera” Stick.) a“ 
ex . Benson Co., Hudso 

Y. (*Yager’s’’.) eda 
Brunner Chemical Works, Cincin- 

nati, Ohio. “Queene”. 

Bull Dog Specialty Co., South 
eo. RS (Stick & Paste.) 

eo allahan & C N 

(ore o., ew York. 
Central Stamping Co., New York. 

(“Soldering” Paste and Salts.) 
Chicago Solder Co., Chicago, Il 
°C oo Ry and Salt.) 
omo ectr cal Co., Sprin 

N. J. “Hiko” a 
M-Electric Mfg Co., 
Dow Chemical Co., 

Mich. 
M. W. Dunton Co., 
=, . : 7 ckorede e” 

ectric Traction 8S 
anaute. Mo ca mht 

liott Chemical Works, - 
ton, Mass (Fluid.) _— 
— Cc pomiecal Co., Cleveland, 
o ureka, ” ry ” 

¥ “Sawhe te Standard, 

m. J. Hartwig Co., 

Mich. “New Idea” vanaues 
Hess & Son, Philadelphia, Pa. 
as nw i Paste.) 
Highland Electro-Chemical 

Co., Connellsville, Pa ae 


Chas. W. 
“Yankee”. New York. 


— Mfg. Co., Hoboken, N. JZ. 
“Incomparable” Fluid.) 

Ruby Chemical Co., Johnstown, 
Ohio. (“Imperial” Paste an 


St. Louis. 
Midland, 


Providence, 


St. 
a ka” Salts. ) 


Leveridge, 


Salts.) 
— Schneider, Inc., 


Newark, N. 

Standard Chemical Co., Cincin- 
nati, Ohio. (“Imperial” Paste 
and Salts.) 


J. F. Walsh Co., Pittsfield, Mass. 
(“Norcross” Stick, Paste and 
Fiuid.) 

FORGINGS. 

American Bridge Co., New York. 

FORMERS, Armature. 

See Coil Forming Devices. 


FORMERS, Tie Wire. 

Chance Mfg. Co., Centralia, Mo. 

Only Mfg. Co.. Moravia, Iowa. 

FOUNTAINS, Electric. 

Battaglia Blec. Fountain Co., 
ew York 

Pon Darlington, Philadelphia, 
a 

M. B. Jones, Boston, Mass. 

FREQUENCY INDICATORS, 

Sage. We Westbars Electric Co., Ine., 

Cony Electric Co., Schenectady, 

Roller-Smith Co., New York. 

James G. Biddie, Philadeiphia. 

“Frahm” 

FRICTION TAPES & CLOTHS. 


See Crvstals. 
FROSTING. 
Ree Coloring 
FUFL FCONOMIZERS. 
See Economizers. 
FULLER BOARD. 
See Paper. 

















FURNACES, Electric. 

See also Heating Devices. 
Current Electric Co., mL. 
American Electric Furnace Co., 

New York. 

W. Green Electric Co., New York. 
Hoskins Mfg. Co., Detroit, Mich. 
meqetens jectrical Instrument 

Co., Philadelphia, Pa. 
maseixie Heating Apparatus Co., 

133 East 16th St., New York. 
Pelton & Crane Co.. Detroit, 

Mich. 

FUSE BLOCKS. 

ne revGa 
FUSs A 
Anderson Mfg. Co., Albert & J. 

Co., 


Boston, 

ane Electric Hartford, 
Conn, “Arrotype.” 

Chicago Fuse Mfg. Co., Chicago, 


til. 
oo- Elec’] Mfg. Co., Boston, 
Mass. 
Daum Con» A. F., Pittsburgh, Pa. 
wv & ‘use Co., Providence, B. 


1. 
General Wpectete Co., Schenecta- 


Johna- Manville Co., H. W., New 
York. “Noar 
Paiste Co., H. Ts, Philadelphia, 


Pa. ttes 
Premier Electric Mfg. Co., 
Bridgeport, Conn, (“Premier’”’.) 


Otpaley & Patterson, New York. 


Union Electric Co., Trenton, N. J. 

Westinghouse a & Mfz. Co., 
E. Pittsburgh, P 

Western Electric Co-. New York, 


w Be 

Bryant Electric Co., Bridgeport, 
Conn. “Pyrotite.” 

Bussmann Mfg. Co., St. 
Mo. 

Electric Fuseguard Co., 
N. J 


Louis, 
Newark, 


Russell & Stoll Co., 
Weber Electric Co., 
Mfg. Co., 

“Wirt.” 

FUSE SWITCH BOXES. 
See Switches, Disconnecting. 

FUSED SWITCHES. See Switches, 
Combination Cutout. 

FUSE TESTERS 
See Testers. 

FUSE WIRE. 

Appleton Electric Co., Chicago. 

Chicago Fuse Mf. Co., Chicago. 

Condit Elec’! Mfg. Co., Boston, 
Mass. “Shawmut.” 

General, _ oa Co., Schenecta- 

oN. Y. 

Western Electric Co., New Yerk. 

Harvard Electric Co., Chicago, 
Til 

FUSES, ENCLOSED, Cartridge 
Type, (Approved). 

Central Electric Co., Chicago, Tl. 

Chicago Fuse Mfe. "Co., Chieago. 

Condit Elec’! Mfg. Co., Boston, 
Mass. “Shawmut.” 

D & W Fuse Co., Providence, R. 


I. 

Detroit Fuse & Mfg. Co., Detroit, 
Mich, “Arkless 

Coe Electric Co. .. Sehenectady, 

Hn. Ww. ee Co., New 
York, 

Metropolitan ” Engineering Co., 
New York City. 

Westinghouse Electric Mfg. Co., 
E. Pittsburgh, Pa. 

Brvant Flectric Co., Bridgeport, 

Co., St. 


New York. 
Boston, Mass. 
Burrage, Mass. 


Cona, “Bryant.” 

Bussmann Mfg. 
Mo. 

Chase-Shawmut Co.. Newbury- 
port, Mass. “Shawmut.” 

United Elec. Supply Co., Brook- 
lyn, N. Y. “United.” 

FUSES, ENCLOSED, Cartridge 
Type, (Refilled). 

Daum, A. F., Co., ‘pittsburgh, Pa. 

Economy Fuse & Mfg. Co., Chi- 
cago, Ill. 

Metropolitan 
New York C 

Monaro Wefllable Fuse Co., Buf 


falo, N. 
Malti Refillable Fuse Co., Chi- 
New 


Louis, 


” aan Co., 


cago, 

Ackley Brake & Supply Co., 
York. 

James S. Johnston Mfg. 
Utica, N. Y., (“Visibie” Re- 
filled.) 

Long Beach Electric Co., Long 
Beach, Cal. “Tidmarsh Re- 
charging.” 

. W. Snow & : 
N. Y. (Refilled.) 
FUSES, Enclosed, Cartridge Type. 

(Renewanse.} 

Daum Co., A. F., Pittsburgh, Pa. 

Economy Fuse & Mfg. Co., "Chi- 
cago. Til. 

Trio Mfg. Co., Rock Island, Tl. 

Multi hefiliable Fuse Co., Chi- 
cago, Til. 

FUSES. High Tension. 

Delta-Star Electric Co., Chicago. 

Electric Fuseguard Co., Newark, 


Co., 


Co., 


Rochester, 


N. J 
Metropolitan Engineering 
New York City. 


ELECTRICAL REVIEW AND WESTERN\ ELECTRICIAN 


Schweitzer Conrad, Chicago, 
IL, %. & é High ee 
guemetmeaste Co., Chica 
Railway and Industrial Bngineer- 
— Rg Pittsburgh, 
Sh8, Upen Link. 
Appleses Electric Co., Chicagv. 
Chicago Fuse Mfg. Co., Chicago. 
General Electric Co., 


aum.) 

Chase-Shawmut Co., a 
port, Mass. “Shawmut.” 

Walker Electric ~~ Philadel- 
phia, Pa 

FUSES, Telephone and Telegraph. 

Appleton Electric Co., Chicago, 
lil, “Veribest.”’ 

Central Telephone & Electric Co., 
St. Louis, Mo. “Gilgen 

Chicago Fuse Mfg. Co., Chicago. 

ad 0 W Fo vidence, R. 


se Co., 

H. W. Johns-Manville Co., New 
York, 

Baltimore ‘Machine Products Co., 
Baltimore, Md. (Telegraph 
Protectors.) 

Cook, Frank B., Chicago. IIL 

Electric Fuseguard Co., Newark, 
N. J 


Foote-Pierson Co., New York, N. 
Y. (Telegraph Protectors.) 
Hall, Frank B., Newton Falls, O. 
Wm. J. Hartwig Co., Detroit, 

Mich. 
Harvard Electric Co., Chicago, 
In. “Greer.” 

Lafayette Electric & Mfg. Co., 
Lafayette,. Ind. (Heat Colls.) 
— -Chase Mfe. Co., Chicago, 
“N. 
Reliable Blectric Co., Chieago, 

Til. 
GAINS. Steel. 
Hallett Iron Works, 
GALV ANOMETERS. 
See Instruments. 


GARAGE PUMPS. 
See Pumps, Garage. 
GAS ENGINES. 
See Engines, Ga 
GAS FIXTURE ‘ATTACHMENTS. 
See Attachments, Gas 
GAS LIGHTING BURNERS. 
See Burners, Gas Lighting. 
GAS PRODUCERS. 
See Producers, Gas. 
GASKETS, Metallic. 
Bee Packing. 
GATES, 


Head. 
American Bridge Co., heed York, 
GAUGE TCOCKS, Wate 
Ohio Brass Co., Mansfield, Ohio. 
Williams Gauge Co., Pittsburgh, 


Pa. 

GAUGES, Battery. 

(See also Ammeters.) 

Hoyt Electrical | cans Whks., 
Penaceok, N. 

Manhattan ‘Elcetrical, Supply Co., 
New York, N. “Universal,” 
“Ditmar,” outs.” 

American Ever Ready Co. New 
York, N. Y. 

Atwater Kent Mfg. wee Phila- 
delphia, Pa. “Dri-Sell 

Baird Elec. Co., Chicago, Til. 

Connecticut Tele. & Blec. Co., 
Meriden, Conn. 

Dow Mfg. Co., Braintree, Mass. 

Eldredge Elec. Mfg. Co., Spring- 
field, Mass. “Advance,” “Hx- 
press.” “Eclipse.” 

Lansing, 


Never-Miss Mfg. Co., 
Mich. 
Robert Instrument Co., Detroit, 


Time Co., 
“Warner's.” 


Harvey, Ill. 


Mich. 

Standard Electric 
Waterbury. Conn. 

GAUGES, Wire 

| Manhattan Electrical Supply Co,, 
New York. (“U. 8.,” “Lats, 
Self-Registering.) 

Brown & Sharpe Mfg. Co., Provi- 
dence, . ZB 

Novelty Electric Co., Philade!l- 
phiea, Pa. “Neco. 

M. S. Shapleigh, 
(Self-Registering.) 

lL. S. Stafrett Co., Athol, —. 

Vulcan Hdw. Co., Carlstadt, J. 

enn. Rawhide and aT 


shane State Fibre Co., Bridge- 


port, Pa. 
General Electric Co., Schenecta- 
y. s 
New Process Gear Corporation, 
Syracuse, N. Y. 
Chicago Rawhide Mfg. Co., Chi- 
cago, , 
Grant Gear Works, Boston, Mass. 
Horsburgh & Scott Co. Cleve- 
land, Ohio. “Peerless.” 
R. D. Nuttall Co., Pittsburgh, Pa. 
Van Dorn & Dutton Co., Cleve- 
land, Ohio. 
Western Rawhide & Belting Co., 
Milwaukee. Wis ‘Superior. % 
GEARING, Silent Flexible. 
Morse Chain Co., Ithaca, N. Y. 
GENERATORS. 
(See also Motors and Dyna- 
mos.) 


Roslyn, Pa. 
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Allis- Chalmers Manufacturing 
Co., Milwaukee, Wis. 
Crocker-Wheeler Co., Ampere, N. 


hl Mfg. Co., Elizabeth, N. 
Electric Machinery Co., Minne 
apolis, inn. 
Fairbanks, Morse & Co., Chicago. 


Fort Wayne Electric W 
Fort Wayne, _— 


General ic Co., 
Mechanical Appliance 
waukee, 


© Sayeelirnedlguag 


Triumph Electric Co. Cincinnati. 
Wi . Elec. Mfg. Co., St. Louis, 
Western Electric Co., New York. 
w Electric @& 

Co., 
GENERATING SETS. 

See Plants. Lighting. 
GLASS COVERS. 
Haskins Glass Co., Wheeling, W.Va. 
GLASSWARE, [lumina 


SK Co., New ‘York, N. 
a “ o.”" 
Western Electric Co., New York, 


Cleveland Window Glass & Door 

Cleveland, Ohio. “Cleve- 

glass.” 

.Consolidated Lamp & Glass Co., 
Coraopolis, Pa. 

Franz Euler & Co., New York, 
me Se «Importers. ) 

ew & Ruhe, New York, N 


Friedelaender, Oscar O., New 
York, N. Y. (Importer.) 

Gill & Co., Inc., Philadelphia, Pa 

Gill Bros. Co., Steubenville, O. 

Gillinder & Sons, Philadelphia, 
Pa. “Maglan.” 

Gleason-Tiehout Glass 

Jefferson Glass Co., Follansbes, 


a Pittsburgh, 
Pa. 
2s Studios Co., New York 


National 
Chicago, 


X-Ray Reflector 
Ill. “Scoop,” 
“Poke-Bonnett,” 
“I-Comfort.” 
New York, N.Y. 
“Carra,” “Glerleco” 


Co., 
“Hel 
“X- 


“Opalux.” 
Pairpoint Corporation, New Bed- 
ford, ass. 
Pittsburg Lamp, Brass & Glass 
Co., Pittsburgh, Pa. 
Co., st 


St. Louis Brass Mfg. 
uis, Mo. 

Wellington Glass Co., Cumber- 
land, Md 

GLOBE NETS AND GUARDS. 
See Nets. 

GLOBES, Are Light. 
(Outer and Inner.) 

Genera! Electric oo. Schenectady. 


Holophane Works of ym 
Electric Co., Cleveland, O. 

Phoenix Glass Co., New York. 
(Inner and Outer.) 

Western Electric Co., New York. 

Westinghouse Electric & Mfg. 
Co., t Pitteburgzh, Pa. 

Edward EB. Cary Co., New York. 
(Importers “Cohesive” +) 

Fensterer & Ruhe, New York 
(Import, Inner.) 

— Glass Co., Wheeling, W. 


qi" "& Co. Inc. (Washingtos 
Flint Glass Works), Philadel- 
phia, Pa. 

Gill Bros. Co., Steubenville, O. 

Gillinder & Sons (Franklin Flint 
Glass Works), Philadelphia. 


Pa. 
Gleason-Tiebout Glass Co., Brook- 


lyn, N. Y. 
—_— Glass Co., Toledo, Ohie. 
(Inn 
Lippincott Glass Co., Alexandria, 
nd. 


Macbeth. eee Glass Co., Pitts- 

ur, 

Mound Valley Glassware Mfg. Ce.. 
Mound Valley, Kas. 

Pairpont Corporation, New Beé- 
ford, Mass 

Wellington Glass Co., Cumber- 
land. Md. 

GLOBES, Glass. 
See Glassware; 
Fixtures. 

GLOBES, 
(“Vapo 

Federal . 


also Marine 


ayers, 
Globes.) 
System (Electric). 


Electric Co., 

Henry Newgard & Co., Chicage 
GLOVES, Linemen’s. 

ag ~~apeand Mfg. Co., Grin- 


GT. ovES. “Rubber. 
Western Electric Co.. New York. 
Canton Rubber Co., Canton, Ohie. 
Goodyear’s India Rubber Glove 
Mfg. Co.,. New York, N. Y. 


re atoe 
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POTS, Electric. 
<Catler-Hammer Mfg. Co., Mi- 
ak 
pinmond  Electrte Co., Bingham- 
cengral Electric Co., Schenece- 
simplex Electric Heating Ce.. 
‘am bri , Mass. 
A —- Slectrical Heater Co., 


Detroit, Mich 
International 
anapolis, 
Westinghouse 
” East Pittsburgh, Pa. 
GONGS, Electro Mec 
w. B. O 


Co., 


York 


Sim plex 
amb 


tern E 
wee 4 Bunnell & Co., New Yoru. 


J._H. 
Y. 


Electric Co., Indi- 


Ind. 
Electric & Mfg. 


& Co, New 
Heating Co., 
eo Ue New York. 


strander 
N. Y. 
Electric 
e, Mas 


N. 
Edwards & Co., New Yor 


Electric 
Mass. 


Goods “Mtg. Co., 
“Sun. 


Gamewell Fire Alarm Tel Co. 
New York, N. Y. 
Holtzer- canes Electric Co., Brook- 


line, 


rercide. “Carter & Wilkins Ce., 
Philadelphia, Pa. 
Frederick Pearce Co., New York 


BY. 
allroad Supply Co., Chicago, Ill 
®tar Electric Co., Binghamton, N. 


bs 
ONGS (Unmounted Betis). 


Bridgeport Brass Co., 


Bridge 


port, Co 


The 


mn. 
American Tube & Stamping 


Co., Bridgeport, Conn. 


Bevin 


Hampton, Conn. 
Catasauqua Gong & 


Mfg. Co., Hast 
“Barton”. 


Stamping 


Bros. 


Works, Catasauqua, Pa. 


East 


Hampton Bell 


Co., Hast 


Hampton, Conn. 


@ong ——, ane. 


ton, 


Co., East Hamp- 


N. N. Hill” Brass Co., East Hamp- 
ton, Conn. 
@c Reiter, Canton, Ohio. “Ches- 


wick” 

Starr Bros. Bell Co., East Hamp- 
ton, Con 

wetstery Mfg. Co., Waterbury 
Conn. 
Brooklyn, N. Y. “Camia,” 
“Gletieco.” 


a a Glase Co., Wheeling, W. 


Jefferson Glass Co., 
w. Va 


Follansbee, 
“Luceo, 


Ekchbovesr & Co., M., New York, 


Y. (Tmporters.) 

SOOSENECES. 

See Street Fixtures. 

GOVERNORS, e. 

> - Se Manufacturing 

0., 

Lombard Governor Co., Ashland. 
Mass. (Electric Speed Con- 
trollers.) 

Lensed Electric Shade Co., New 
York, N. Y. “Gilbert Reflec- 
tors’’. 

Macbeth-Evans Glass Co., Pitts- 
burgh, Pa. “Mazdalite,” “Al- 
ba”, and “Ival A 

G. ceFadden & Co., New 
York. “Emeralite”. 


Mound Valley Glassware Mfg. 


Co., 
wm. 


Mound Valley, Kas. 
R. 
GOVERNORS, Water 
Allis - Chalmers 


Ce., Mil 
Holyoke Mach. Co., 


Noe & Sons, New York. 


AB amet 
nufacturing 
Wis. 


Worcester, 


ass. 
a Governor Co., Ashland, 
Lombard 4 Replegle Engrg. Co., 


Akron, 


Ludlow " Valve ie. Co., Troy, N. 


= 
ford 


“Sturge 
bet gy | 


_ Co., Rock- 


GRAPHITE. 
a my Crucible Co., Jer- 


sey 
Holmes 


Fibre-Graphite Mfg. Co., 
Graphite Mills, Asbury, 


Asbury 
Chester Graphite Co, Chester 
Springs, Pa. 
Elk Graphite Milling Co., 8st. 
Marys, Pa. 
International Acheson Graphite 
Co., Niagara Falls, N. Y. 
U.S. Graphite Co., Saginaw, 
Winetn Greases 
sconsin Gra he 
gg phite Co., Stevens 
Dixon Crucihte x Joseph, J 
xeon le Co., Josep er- 
y City, N. J. , 
GRAPHITED GE 


International 


7. ~—— Gente 


Niagara Falls, N. 
ortable. 


Co 
GRINDERS, P 


See Tool. Portable. 
ANCHORS. 





“Oo. 
Electrical Specialty 
Haboard’ & Co. Pa. 
a ’ 
T. Paiste Co., P hia, 
Perma-Eff — 
Electric Works, New 
York, N. Y. 


Themas Betts Co., New York. 
Western fiestris’ Co., New York. 
A. A. Electric Mfg. Co., “Bridge- 


port, Conn. 

American Metal Works, Phila- 
delphia, Pa. 

Art a Stamp Co., Newark, 

Blackburn Specialty Co., Cleve- 
land, O. 

Cameron Appliance Co., Everett, 
Mass. “Boston”, “Perfect”, 
“McCoy”. 

Chase- Shawmut Co., Newbury- 


port, 
Cloverly Electrical ween Phila- 
delphia, Pa. “Forbes.” 
Fairmount Electric & Mfg. Co., 
Philadelphia, Pa. “All-in-one,” 


“Voge 
Capes Vibber Co., New London, 


Con 
H. _ "7. w Co., Philadelphia, 
Pa, “H. & 
Geo. mf t & Co., Philadel- 
phia, Pa. “Six-in-One 
Ideal Clamp Mfg. Co., Sprochtya, 
Y. ‘Ideal.’ 


N. 

Klein & Bro., New York City. 
“Klein Adjusto. 

National Metal Stamping Co., 
Newark, N. 

Novelty Blectric Co., Philadel- 
phia, Pa. “Flexclamp”, “Grip- 


tite”. 

GROUND DETECTOBS. 

See Instruments. 
GROUNDING DEVICES. 

See also Ground Clamps. 
Dossert & Co., New York. Y. 
— wits Co., Inc., Poauahcen: 
Blackburn seem Co., Cleve- 

land, 

Fairmount ‘Silectric & Mfg. Co., 
Philadelphia, Pa. 


Federal Sign System (Blectric) 
Chicago, Ill. 

Brach, L. S., Supply Co., New 
York. 

Hallett Iron Works, Harvey, IIl. 

Lord Mfg. Co., Brooklyn, N. Y. 


“Hydroe-Ground”. 

Paragon Electric Co., Chicago, Ill. 
(Ground Cones.) 

Randolph Insulator Co., Newark, 


w J. 
> Are Lamps. 
sane ig and Guarés, 
G 


, Fan, 
Inglis wire & Iron Works, De- 
Mich. 


cago, Ill. “Can’t Break”. 
Flexible Steel Lacing Co., Chi- 
cago, 

Schenectady, 


eral Elec. a” 
“G. 


N. Y. 

a mubbell: Inc., Bridgeport, 
onn. 

a ©. Johns-Manville Co., New 


= A. Co., Valparaiso, Ind. 
, “Ball Dog”, “Wa- 
oa. te oxen” ° 


Western Electric Co., New York. 
Electric Service Supplies Co., 
Philadelphia, Pa. “New Key- 
stone Guard.” 

Hamblin & Russell Mfg. Co., 
Worcester, Mass. “Never 
Break.” 


W. N. Matthews & Bro., Bt. 
Louis, Mo. “Holdfast 

Morse, Frank W., Beston, Mass. 

GUARDS. Locking. 

—_— Mfg. Co., Valparaiso, Ind. 


xeon” 

Flexible ratee! Lacing Co., Chi- 
cago, Til. 

Chas. W. Leveridge, New York. 

W. N. Matthews & Bro., St. 
Louis. Mo. 

GUARDS, Manhole. 

Universal Cable Grip Co., Syra- 
a aS “Universal. * 

GUARDS. rtable Lamp. 
— a Elec trie M to. Chi- 


Ti. * 
General Electric Co., Schenecta- 
MeGill Mfx. Co., Yytvomten, Ind. 
‘Rull nee, “Standard A”, 
“National”. “Im- 


— ion” 
Blec rvice Bunvlies eo., 
Philadelphia, Pa. mermens”. 
Frink, I. P., New York, N. 
Hamblin & Russell Mfg. Go., 
Worcester, Mass. 
— Blectric Co., Chicago, 
soon h, 8., New York, N. Y. 
i Krants Mfg. Co., Brooklyn, 
eed Lovell & Co, Arlington, 


Morse, Frank M., Boston. Masa. 
Novelty Blectrie Co., Philadel- 
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Pa. (B Hole Lamp 
phia, ang 


> 

Overbagn & Ayres Mfg. Co., Chi- 
Ih, “Oameo”. 

P. ae RF Brooklyn, N. Y. 

Steblin-Miller & Henes Co., New 


York. “Rocko 
Frank H. Stewart Blectric Co., 
} ames Pa. “adjustan- 
ie”’. 
Taylor, Wm., New York. “Safety”. 
GUY ANCHORS. 
Bee Anchors. 
GUY CLAM 
Steel & Wwe Ce., Chi- 
cage, lil. 
Barnes & Kobert - Co., New 
Ha Cenn. 


ven, 

Western Electric Co., New York. 

American — & Derrick Co., 
St. Paul, Min 

American ‘Iron & Steel Mfg. Co., 
Lebanon, Pa. 

Cincinnati’ Wire Rope Co., Cin- 


cinnati, hto. 

Cook. Frank Bi, Chicago, IIL 

Hallett Iron Works, Harvey, IIl. 
Heepes & Townsend Co., Phila- 
delphia, Pa. 

ion & Sessions Co., Cleve- 
land, Ohio. “Double Grip”, 
“Bull Dog’. 

M. Lanz & “ons, Pittsburgh, Pa. 

Macomber & Whyte Rope Ce., 
Chicago, Ill. 

W. N. Matthews & Bro. 8&t. 
Louis, Mo. “Boltiess” and 
“Two-Bolt”. 

Michigan Bolt & Nut Works, De- 
troit, Mich 

National Telephone Supply Co., 
Cleveland, Ohio. 

Newhall Chain Forge . Iron Co., 
New York. “Tride 

Norton, W. T., West Park, Ohio. 

Oliver Iron & Steel Co., Pitts- 


urgh, Pa. 

Philadelphia Electric Mfg. Co., 
Philadelphia. 

Schaper Construction Material 
Co., New York, N. Y. 

Bt. Louis “Matleabie Casting Co., 
St. Louis, 

Steel Car Verse Co., Pittsburgh. 


Union Elevator & Machine Co., 
Chicago, I1l. 

HAIR DRIERS. 

Hamilton-Beach Mfg. Co., Racine, 
Wis, “ lone”, 

Lindstrom-Smith Co., Chicaga, 


Tl. (“White Cross’’.) 
Shelton Elec. Co., New York, N. 


American Electrical Heater Co., 
——— Mich. 

Barker, James, Philadelphia, Pa. 

= _— Co., Chicago, 

Blectric Mis. Co., San Francisco, 

Fidelity Electric Co., Lancaster, 
Pa. “Eclipse 

Halliwell & Co., New York, N. 

Horn Blectric Co., Chicago, 

Wm. Meyer Co., Chicago, ill. 


nL 


—,. Specialty Co., Cleveland, 

-_ Co., Inc., New York. 
“Foen 

Shelton Electric Co., New York. 


Standard Electric Works, Racine, 
Wis. (“‘Arnold’’.) 
Thome, M., Chicago, Ill. 


Walters, W. J., Syracuse, N. Y. 
(Mer-Maid” Hair Drier and 
Hair Singer.) 

HANDLES, 

See Guards, Portable. 





or Composition see Insulation. 
For Fibre Switch Handles see 


American Enamel Co., Provi- 
dence, R. L 
Bogert & Hopper, New York, N. 


Detroit Handle Co., Detroit. 
BE. B. Estes & Sons, New York. 
Novelty Turning Co., Norway, 


Me. 
H. A. Stiles & Co., Boston, Mass. 
Union Hardware Co., Torrington, 
Conn. 
HANGER BOARDS, Arc Lamp. 
“a ey Mfg. Co., New 


~~ *%-- Wayne Electric Works, Ft. 
General Elec. Co., Schenectady, 


x. Y. ~ © E.” 
ee Co., Philadelphia, 
Pa.’ (Fusibie.) 
Western Electric Co., New York. 
Perkins Electric Switch Mfg. Co., 
Bridgeport, Conn. 
—— Blec. Co., Cleveland, 


HANGERS, Arc Lamp. 
See Insulators, Arc Lamp. 
Brackets, Arc Lamp. 
Pulleys, Arc Lamp. 
Pulleys, Cut-out. 
HANGERS, Cable. 

See Cable Hangers. 
HANGERS, Conduit and Moulding. 
Appleton Electric Co., Chicago. 
Mimerallac Electric Co., Chicage. 





mH. 
Western Electric Oo., New York. 


Fibre. 
General Electric Co., Schenectady, 
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Chicago Expansion Bolt Co., Chi- 























Empire Hngineerin & 8 1 
Co., New ~~ N xX. woo 
HANGEKS AND 


Conduit ; Hangers, Pipe Hangers, 
Beam Clamps, H Strupe. 
Appleton Electric Co., — 
vlede, 




















}. Bissell te, 2 





























seymour, Anc., Solvay, N. 


Sprague Electric Works, New 












































Steel City Electric Co., 
——— ae ("Fullman” Beas 
pr. 
Thomas & Bett . 
Ne X. “Mex Masecene™ tort 











Appleton Klectric Uo., Chicag 
- A. Bonnell Co., New Yorn 
} a “ rg New York. “F, & 


Rad 
8. es . Pralick & Co., Chicago. 


@vebios Mfg. Co., Clevelan oO. 

WwW. F. irish Electric a? 
York, “Shamrock”. 

ew Lanz & Sons, Pittsburgh, 
























































E. oo Lovell Co., Arlington, N. J. 
Minerallac Flectric Co., Chicago. 
2 CLbANAs, Moter Driven. 
Bosso, Paul, Scranton, Pa. ‘Star’ 
Fidelity Electric Co., Lancaster, 
Pa. “Universal’’, 
Saylor Electric Co., Pittsburgh, 
Pa. (Hat Chuck.) 
Schnauffer, Wm. A., New York. 
HEAUVLiIGHTS, Automobile. 
See Lamps. Automobile. 
HEATEKS, Electric (Miscellane- 
| mm al Fi 
ee 80 at Irons, Curl 
Irons, Cooking Devices, Bolden 
pst Irons, Hair Driers, Heating 


Current Electri 
Cutler- ny oe, Ss ~“. 1 a 


waukee, W 
— Elec, Co., Inc., New 
Feldman Mfe. Co., New York, 
ee Elec. Co. ince tm 
N. ¥. “G. BE” ” 
Globe Stove & Range Co., Ko- 


























































































































































































































Je peme, Ine Ind, 

hns-Manviille Co., H. The, 

New | York City.” “Jonus-Mam” 
lle.” 











Pn. -- Electrical 

New York City. Meee nn 
—_ Electric te Logans- 
+ Co., 


simplex Electric | 
tric Ge, Nee Ne x York. 


















































‘ambri ec, Mass. 
Western ies 
Westinghouse El Mfg. 
pt Pittsburgh, Pa. “‘West- 
Wirt Co., Philadelphia, 
American Electrical Heater Co., 
Detroit, Mich. “American 
Beauty” “Triangle.” 
Advance Machinery Co., Toledo, 











































































Ohio. (Glue Pots.) 
Consolidated or Heating Co., 
Albany, N. 
Geyser Patent Holding Co., 























Hartford, Conn. 

Hotpoint Elec. Heating Co., On, 
tario, Cal. 

Milier Treeing Machine Co., 
Brockton, Mass, 

Pelouze Mfg. Co., Chicag 

Weber, V., and o., ‘Newark, N, 

“Freas.” 


J. 
HEATER iNDICATING RECEP- 
TACLE. 7” 


Machen & Mayer El « x ° 
Philadelphia. < _ = Go 
PADS AND BLAN- 
BW. 3 hns-Manville Co., N 
. Jo 2. 
York, N. Y. (“Electrotherm™ 
Heating Pads, Blankets and 


a Electric Heating 

plex lo ea: Co., 
Cambridge, 

American Electrical Heater Co., 
Detroit, Mich. 

Hotpoint Elec. Heating Co., On- 
tario, Cal. 

Electric Products Ce., 

nd, O. 


National om. CO» Chicago. 
“Ne e’o,°° “Ozon 

P. & B. Mfg. Co., , Wis. 

Phelps Mfg. Co., Detroit, Mich. 


















































































































































































































team, 
Amertcan Seenat Ce., 
Nerth =u... » We 

















Cc 
Evans, Almirall a Co., Chicago, 
. ~~ Reena Worka, 
Bay City. 

















Co., 
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miCKIES, 
uvlsrine 2 MACHINERY, Electric, 
Mine. 
Allis - Chalmers Manufacturing 
co., Milwaukee, Wie. 
Fuirbanks, Morse & Cvo., Chicago. 
venesas DAOC FY, GCMOMOe Le 


ay 
HOISTS. 
ow. Cranes. 
MOULVEK>. Shade, 
see sShnade-huiders. 
HOUULDS, Direet. 
See Fixtures, Street 
HOUKS, lInsulating. 
see NKings 
HOOKS, Sister. 
Universal Cable Grip Co., Syra- 
cuse, . ¥. “Universal.” 
Mé athew Lanz & Sons, littsburgh, 
wunns, Electric for Automobile 
and Factory Use. 
Lindstrom-Smith Co., Chicago. 
manbetian Blectlicess uve LO 
dow ork, N. “Meeco.” 
Schwarze Kilectric Adriaa, 
Mich. : 
american Blectric Co., 
Samson.” e 
Automobile Supply Mfg. Co., 
Bruokiyn, N. Y “Newtone. 
Dean Biectric Co. Hiyria, Uhilo. 
‘Tuto Horn.” 
Edwards & Co., 
*Dixie.” 
tlectric 
burah, Pra . — 
lectric Horn Spec 
wo N. Y¥. “Oneida.” 
Elgin Blectrical Mfg. Co., 
all 
Bikhart 
hart, 
Theo H. 
N. Y¥ 


cu. 
Chicago. 


New York, N. Y. 


Horn Co., Pitts- 


“Duplex.” 


Auto 
Co., 

Elgin, 

Electro-¢ Sorno Co., Elk- 

lua *Electro-C “orno." 
Gary Co.. New York, 

“Grack-Unicum.” 
Cabot biectric 
Brookline, Mass. “‘Autobis.” 

industrial instrument Co., Fox- 
boro, Mass. 

Lovell- McConnell Mfg. Co., 
ark, N. J ‘Klaxvun,” 
O’Brien Electrophone Co., 

well, Me 
Russell blectric 
Conn “Saavn,” 
“Treco.” 
Sireno Co., New York, N. Y 
Standard Electric Works, Kacine, 
vy ia. Ai uuid,’ 
Typhvoon Signa! Al. 
Munch CLIVMVERS. 
See Clippers. 
HOSK, Kubber. 
Fairbanks, Morse & Co., Chicago. 
wo bk. uevdricn Uv., Ansuu, Vue. 
Peerless — Mfg. Co., New 
York, N 
HOUSLS, Pele or Pilot. 
F. Biroell Co., Telede, Obie. “Be- 
curity.’ 
Central Telephone & Electric Co., 
St. Louis, Mo 
Cook, Frank B., Lil, 
HUdAS. 
See Spinnings. 
Hk VKOMETEKS AND 
SYKINGES, 
E Marcusen, 
“Withan.” 
Philadelphia Thermometer 
Philadeiphia, Pa. 
Queen-Gray Co., 


Holtzer Co., 
New- 
Hallio- 


Co., Danbury, 
“Rapid Fire,” 


Chicago, 


Co... 


Chicago, 


New York, N. Y. 


Co., 
Piilladeiphia, 


Pa. 

Storage Battery Supply Co., New 
York, N Y *HKellance.’ 

CS J Mig 
York 

Taylor 
Y 


Tagliabue Co., New 


Bros. Co., Rochester, N 


Turner Brass Works, Sycamore, 
Charies A. Vuille, Huntingdon, 

Pa 
ICE MACHINES. 

See Refrigerators 
[MPREGNATING CUMPOUNDS, 

See Varnish 
(MPKEGNATORS, 

See Driers 
INCUBATORS, 
Cyphers Incubator 

“Electrobator”’ 

“Electroplane.” 
Electric Mf. Co., 
Electric Specialty 

City 
Weber, V., and Co., 

J. “Freas.” 
(INDICATORS, Polarity. 

See Indicators, Testing 
INDICATORS, Speed. 

See Tachometers 
INDICATORS. Steam Engine. 
American Steam Gauge & Valve 

fo.. Boston, Mass 
Asheroft Mfz New York, N 

Y 


Electric. 
Co.. Buffalo 
“Electrohens” 


New Orieans. 
Salt Lake 


Co., 


Newark, N. 


Co., 


Lippincott, New- 


8. S&S & 8. Co., 
ark J 


New 


Co 


Robertson & Sons, 
Y 


Schaeffer & Budenberg Mfg. 
Brookiyn, N Y¥ 

Star Brass Mfg. Co.. Rorton 

United Electric Apparatus, 
Boston, Mass. 


Co., 








ELECTRICAL REVIEW ANL 


| 
| 


ANDIBRECT LAGHTING Fia- 
at nL. 
eee fiattios, AuGgirecr 
Ahvat ives aay si bATURS,. 
AimGiives Alou Uv. IUotrolt, 
Mich. “LL. 8. 
Pheeewreen suopstatur 
Yours, N. f. 

Hayden & Derby Mfg. Co., New 
rurk, N. Y. “Metrupolitan.” 
Pemucithy injecter Cu, Wetroit, 

Wet 
INNEK GLOBES, 
See Globes Are Light. 
INSTKUMENTS, Power Factor 
Meters, Kecording Meters, Fre- 
queney Meters, Ground Detec- 
tors, synchroscopes, Laboratory 
Apparatus. 

Badt-Westburg Electric Co., Inc., 
Chicago. 
Bristol Co., 

(Recording.) 
Extqrling Co., The, Indianapolis, 


Co., New 


Waterbury, Conn. 


Fort Wayne Electric Works, Ft. 
Wayne, Ind. “Wood,” 

General Electric Cv., Schenecta- 

y. N. ¥. “Thompson,” 

Hoyt Electrical instrument 
Works, lenacook, N. H. 

HK. W, Johns- Manville Co., New 
York, (“Victor” Combination.) 

Manhattan Electrical Supply Co., 
New York, N. ¥. (Polarity In- 
dicatore.) 

Roller-Smith Co., New York. 

Scunxume Electric Co., spring- 
field, Til, 

Schweitzer & Conrad, Inc., Chi- 
cago, 

Waxner Elec. Mfg. Co., St. Louis. 

Westinghouse Electric & Mfg. Co., 
Eust Pittsburgh, Pa. 

Weston Electrical Instrument Co., 
Waverly Park, Newark, N. J. 
Automatic Electric Co., Chicage, 

Ill. «Condensers. ) 

James G. Biddle, Philadelphia, 
Pa. (Importer “Siemens & 
Halske".) 

Century Electrical Co., Syracuse, 
N. Y. (Field Tester.) 
Dongan Electric Mfg. Co., De- 

troit, Mich. 

T. H. Du Vivier, New York, N. Y. 
(Importer “Richard” Record- 
ing.) 

Eager Electric Co., Watertown, 

*Eldredge Electric Mfg. Co., 
Springfield, asa. 

Holcomb & Hoke Mfg. Co., In- 
dianapolis, Ind. 

Hoskins Mfg. Co., Detroit, Mich. 

International Instrument Co., 
Cambridge, Mass. 

Industrial Instrument Co., Fox- 


boro, Mass 
Co., Chicago, 


ass. 
— Elec. Inst. 
I. 
Co., Phila- 


Keystone Elec. Inst. 
deiphia, Pa. 

Norton Electrica! Instrument Co., 
Manchester, Conn. 

Pignolet, L. M., New York, N. Y. 

os Co., Philadelphia, 


a 
Reliance Instrument Co., Chicago, 
Instrument Co., Detroit, 

Mich. 


Stee! Glass Co., Philadelphia, Pa. 

(Ground Detectors. ) 
Thwing Instrument Co., Phila- 
Riuffton, O. 


deiphia, Pa. 

Triplett Meter Co., 

INSTKUMENTS. Pote wreasaring. 

United Electric Co., Marton, O. 
“Vertascope”’. 

INSTKUMENTS, Switchboard. 
See Ammeters, and Voltmeters, 
Wattmeters, Frequency 
cators. 

INSTKUMENTS, Testing, Electro- 
scopes, Galvanometers, Wheat- 
stone Bridges, Testing Sets, 
Ohmmeters, Condensers, Dyna- 
mometers. 

Electric Cvuntroller & Mfg. Co., 
Cleveland, VU. (Faalt Finder.) 
Leeds & Northrup Coe., Phitadel- 
phia, Pa. (Fault Finders, Ca- 
ble Testers and Laboratory In- 

atrumentsa.) 

Metropolitan Engineering Co., 
New York City. 

Minerailac Electric Co., Chicago, 
Ill. (Portable Cable Testing 
Sets, Electroscopes, Re- 
tation Indicators.) 

Roller-Smith Co., New York. 

states Co., Hartford, Cenn. (Meter 
Testers.) 

Thompson-Levering Co., Philadel- 
phia, Pa 

Schweitzer & Conrad, Inc., Chi- 


ago 

Western Electric Co., New York. 

James G. Biddle, Philadelphia, 
Pa. .(Importer “Siemens & Hai- 
ske”’.) 

J. H. Bunnell & Co., New York. 

Century Electrical Co., Syracuse. 

Chemelectric Co., Chicago. 
(High voltage and fault de- 
tectors.) 

Electric Specialty Mfg. Co., Cedar 
Rapids. Lowa. (Wireless Cable 
Testers.) 

IL. M. Ericsson Telephone Mfg. 


Robert 











Indi- | 





WESTERN 


Co., oe N. Z. (idmeman’s 


Foote, Perevn @ Cu., New Yora, 

Green Biectric Co., W., New York. 

WwW. @ L. & Guricy, Trey, N. ¥. 

Keystone Electrical Instrument 
Co., Philadeiphia, Pa. 

Manufacturers and Inventors 
Electric Co., New York, N. Y. 
“Troy” 

Marcuson, E., New York, N. Y. 
(Portable Testing Batteries.) 
Marshall, Wm., New York, N. Y. 
. N. Matthews & Bro., 8t 
Louis, Mo. (Fault Finders.) 
bet > =. Murdock Co., Chelsea, 


Freak “Pearce Co., New York, N. 


Queen-Gray, Philadelphia, Pa. 
Wireless Cable Tester «‘o., Cedar 
Rapids Iowa. 
INSTRUMENTS, Time Measuring. 
M. 4. Silberberg. Chicago, 
INSTRUMENTS, Wireless. 
See Wireless Apparatus. 


INSULATED WIRE CONNEC- 
rUKs.—N. E. 
General Electric Co., Schenectady, 


Universal Electric Stage Lighting 
Co., New York, N. Y. “Kliegl 
Bros.’ 

U. s. K. M. Co., New York. 

NSULATING CEMENTS. 

Dickinson Mfg. Co., Springfield, 
Mass. 

Westinghouse Electric & Mfg. 
Co., Kast Pittsburgh, Pa. 

Flintkote Mig. Co. New York, 


Walpole Tire & Rubber Co., 
Walpole, Mass, 
INSULATING MACHINERY, Wire 
Coveri Machinery. 
New Eng w* Butt Co., Provi- 
cnouteting, Machinery 
Pa 


dence, K. 

American 
Co., Philadeipbia, 

INSULATING PAINTS AND COM- 
POUNDS. 

Chicago Mica Co., Valparaiso, 
Ind. “Champion.” 

Dickinson Mfg. Co., Springfield, 
Mass. 

General Bakelite Co., New York. 

H. W. a Co., New 
York, N. Y¥. “Phoenix”, “J. M.” 

McGill Mfg. Co., Val paraiso, Ind. 
(“Crescent Chatterton”.) 

Mica Insulator Co. New York, N. 
ie. “a ”, “Linolac”. 


I. 
Mitchell-Rand Mfg. Ceo., 
York. “B. ¢.” “E 
Black”, 
yy Electric Co., Warren, 


0. 

Standard Paint Co., York, 
an % @ 8 ER” 

- -Willlams Co., Cleveland, 


oO 
Standard Underground Cable Co., 
Pittsburgh, Pa. “Ozite’ 
Western Electric Co., New York. 
Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 
American Mica Co., Newton Low- 
er Falls, Mass. “A. M. C.” 
Benolite Co., Pittsburgh, Pa. 
pay Bros., Detroit, Mich. 
L. 8. Brach Supply Co., 
York, N. Y. “Victolac’’. 
Calman & Co., New York, 


Candy & Co., Ii 
“Faultiess’’. 
Condensite Co. 
Bloom field, . 
Condensite Co. of America, Glen 

Ridge, N. 
Dielectric 4 ‘of America, Belle- 


ville, > 
Dielectric Mfg. Co., St. Louis. 
Newark, N. 


John C. Dolph Co., 
J. “Jayseedee.” 

Eagle tg & Varnish Co., Pitts- 
burgh, 

—— Mfg. Co., New York, 

Y. “Rex Blec. Insulating 

} ee 

Frankiin Co., Bound Brook, N. 
~. “a a 

Insulatine Co., New York, N. Y. 
“Insulatine Flexible Com- 


New 
Electric 


New 


New 


Chicago, 


of America, 


poun 
Insulating Materials Co., Detroit, 
i 


Lowe Bros. Co., 
Walpole Tire 


Dayton, O. 

& Rubber Co., 
Walpole, Mass. ‘“‘Union Splice”, 
“Neponset”, ‘“Maschemco”, 
“Enamelac”, ‘‘Walpole”’, “Arm- 
alac”’. 

Minerallac Electric Co., Chicago, 


Plas-Mica oy Yonkers, N. Y. 
"oe M. Co., Chicago, Til. 
Raven Minin 
“Giisonite” 
pac”. 
Standard Asphalt & Rubber Co. 
eed Asphaltic), Chicago, 


Tit 
Standard Varnish Works, New 


4. 
Co., Chicago, Ill. 
(Elaterite), “Ka- 


Y 

Standard Wax & Import Co., New 
York, N. 

Sterling Varnish Co., Pittsburgh, 


ELECTRICIAN 
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o'r. ‘Seenes @ Co., Brvoxiyn, N. 

Voiax Ce, New York, 

K. 5. Van Komcrits @ Co., New 
York, N. ¥. (importers “Cos- 
mos’’.) 

Warren Chemical & Mfg 
New York. (Asphaitic.) 

gE. A, Waneta Co., 


Williams, F. M., Brookiyn, N. 

INSULATION, Uverheaa » ” 

ox SULATION. Material 

Hard Moul 

Composition and Rubber. ‘See 
ings, Battery Jars, Battery Jar 
Covers, Receiver Sheils, Tele 
phone Meuthpieces, Trolley In- 
sulators, Socket ~y Switeb 
Handles, Sheet-Rod-Tu 

Cutler-Hammer Mfg. a Mil- 
waukee, Wis. 

Cutter Co., Geo., So. Bend, Ind. 

Dickinson Mfx. Co., Springfleld 
Mass. “Stern- Condensite, a 
“Sternoid,” “Standard.” 

Electrose Mfg. Co., Brooklyn, N. 
Y. (Composition. 

General Bakelite vs New York 

Brooklyn. 


=. , Bros., 


General Insulate Co., 


Y. 
Goodrich Co., Akron, Onio. 
Hemming Mfg. Co., Garfield, N. 3 
“Tegit”, “Gummon”, “Hemit” 
Com ition. 
o: patie Co., H. W., New 


ork City. 

Maitonet. Rand Mfg. Co., New 
York City. “Leverite” “MR-40”" 
“MR-50,”" 

7 H, T., Co., Philadelphia. 


‘a. 
Pass & Seymour, Inc., Solvay. 


N. Y. 
Scranton Button Co., Scranton. 
Pa. ee ition”’. 
house Electric & Mtg 
st Pittsburgh, Pa. 


Westin 
Wood Co. Nashua, N 


Co., 
Asbestos 
H. 
Continental Fibre Co.. Newa.k 
Del. “Bakelite-Dilecto. is 
Insulation Co., 
0. 
Pratt Co., Hartford, Conn 
P. Bakelite.’ 
neuen Co., C. P., East Cam 
bridge, ass, 
Minerallac Cable Cleats Co., 
Chicago, Ill. 
Northern Industrial Chemica: 
“Roxite.” 
Pittsburgh. 


Cincin- 


Co., Boston, Mass, 
Steel City Elec. Co., 
Pa. “Universal.” 
INSULATOR PINS. 

See Pins, also Brackets. 
INSULATORS, Arc Lamp. 
(Insulated Hangers.) 
Ibert & J. . derson Mfg 
Co., Boston, Mass 
Geo. Cutter Co., South Bend, Ind 
Cones Electric Co., Schenectady 


o Me 

H. W. Johns-Manville 
York, N. Y. 

Western Electric Co., New York 

Westinghouse Electric & Mfg 
Co., East Pittsburgh, Pa. 

Fletcher Mfg. Co., Dayton, O. 

Line Material Co., 8. Milwaukee 
Wis. 

Macallen Co., Boston, Maas. 

Philadelphia Electric Mfg. Co. 
Philadelphia. 


Thos. Wrigley & Co., Chicago, Ili 

INSULATORS, Canopy. 

(See Canopv Insulators.) 

INSULATORS, Glasa. 

The Brookfield Glass Co., New 
York, } Y. “Combination 
Safety”, ““Mershon”, “Rarclay”. 
“Brown” “Crown”, “O'Brien”, 
“Columbia”, “Jambo”, “Edi- 


son 
General Electric Co., Schenectady 


.Hemingray Glase Co., Covingtos 
. Potticeas’. “Mue- 


Type” 
Locke Insulator Mfr. Co., Victor, 
N. ¥. “Triple Petticoat”. 
Weatern Electric Co... New York 
Weatinghouse Electric & Mfg. Co. 
East Pittabargh, Pa. 
- “wn Glass Co., Wheeling, W 


INAUL ATORS. Hign Voltage. 

Electrical Engineers’ Equipment 
Ca., Chieago, TH. 

— Electric Co., Chicage 

Dickinson Mfg. Co., Springfield, 

General Devices & Fittings Co.. 
Chicago, Ml. 

—- Grotto Co., Schenecta- 
v 

Hn. W. Johns-Manville | Co., New 
York, N. ¥. “J. 

Locke Insulator Mfg. Co., Victor, 
Mw. We Victor”. 

Ohio Brass Co., “Mansfield, Ohio 
. Thomas & Sons Co., East 
Liverpool, Ohio, “Boch”, 

Western Electric Co., New York 

Weastinchouse Electric & Mfg. 
oo. Pittsburgh, Pa. “Nike- 
now”. 


Co., New 
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Fairmount Electric & Mfg. Co. 

Philadeiphia. Pa. 

Pittsburgh High Voltage Inse 
tator Co.. Derry, Pa. 
INSULATORS, Lava. 

See Lav 
(NSULATORS, Porcelain. 

See Porcelain. 

INSULATORS, Pull Chain. 
Arrow Electric Co., 

Conn, 
Harrigap T. M.. Woodstock, Vt 
(NSULATORS, Street Fixtures. 

Ree Street Fixtures, Street. 
(NSULATORS, Tree. 

(See Tree Insulators.) 
[NSULATORS. ood. 

4. M. Anderson Mfg. 
. Mana. 
Westinghouse’ Electric & Mfz. 

Co., East Pittaburgh, Pa. 
Aerial Conduit Co.. Wabash. Ind. 
wen a Co., Chicago. 
(INSURAN 
ee ey Giitities Indemnity Co., 

St. Louis, Mo. 
mene’. PLATINUM, Wire and 


neared 3 Co.. Newark. N. J. 
‘RON AND STEEL. For Arma- 
tnre and Magnet Punchings. 
American Sheet & Tin Plate Coa.. 

Pittaboreh, . “American 


Edward E. Cary Co., New York, 
N. YY. (Importers) 

American Rolling Mill Co., 
dletown, Ohio 

Follansbee Rrothers & Co., 
lansbee, W. 


[RONS, Soldering and Branding. 
See Soldering Irons. 


JACK STRAPS, 
See Linemen’s Toola 


JARS, Battery (Glass.) 

Cumberland Glass Mfg. Co., 
Rridgeton, N. J. 

Gillinder & Sons (Franklin Flint 
Glass Works), Philadelphia, Pa. 

linote Glass Co., Chicago, Ill 

Lovering Co., C. P., East Cam- 
bridge, Mass. 

VMiesiasippi Glass Co.. New York. 

Whitall-Tatum Co.. Philadelphia. 

Whitney Glass Works, Philadel- 
phia, Pa. 


—- for Instrument Bear- 
ngs. 


Mid- 
Fol- 


American Ol] & Supply Co., New- 
ark, N. J. 

Diamond Cupped Bearing Co., 
New York. N. Y. 

Fisher & Vinal Jewel Co., Wal- 
tham, Mass. 

W. Mildrum, East Berlin. 

Conn. 

H. E. Oppenheimer & Co., 
York, N. Y. 

John Wennstrom’s Sons Co., Suf- 
fern, N 

John Worley. Waltham, Mass. 


JOINTS, Cable. 
poms & Co., New York. “Dos- 


New 


General Woctete Co., Schenecta- 
Weatingheone Elec. & Mfx. Co., 


E. Pittsburgh, Pa. 
Joint.” 
JOINTS, Cable-Splicing. 
See Cable Splicing Joints. 
JOINTS, Fixture Ineulating. 
Faries Mfg. Co., Decatur, Ml. 
Federal Sign Syatem, (Electric), 
Chicago. “Dielite’’. 
Thomas & Betta Co.. New York. 
Trumbull i Mfg. 
ee Co 
Wirt , Philadelphia, Pa. “Di- 


Fl. tee . 
Barnes Bros., Detroit, Mich. 
“Detroit.” 
Stanley G. Flagg & Co., Philadel- 
. “Flagg. 
Lansing, 


Dall Mfg. Co., 
a so Co., Kew York City. 


“Knuckle 


“Lansing 


Macslien Co., Boston, Mass 


JUNCTION BOXES. 

Ree Roxear 
KEYS. SOCKRT., Detachable. 

(For regular socket keys, see 

Tnaulation. Moulded.) 
KITCHEN CARINETS. 
Federal Sign Recut 

Chicago. “Federa 
&ITS, Tool. 

See Tools, Linemen’s 
KNIFE SWITCHES. 

See Switches, Knifa 
KNORS. Porcelain. 

See Porcelain. 
LACQUER, Lamp. 

See Coloring. 
“ACOTER, Metal. 
General Bakelite Co.. New York. 
M. L. Barrett & Co., Chicago, [li 


ters rue . 





Celluloia Zapon Co., New York. 
James B. I ay & Co., Chicago, Lil. 


a Lacquer Mfg. Co., New 


ork. 
Cc. e Franche & Co., Chicago, Ill. 
Hanson & Van Winkle Co., New- 
Kadiant Co., , Philadel- 
phia, Pa. 
G. J. Nikolas & Co., Chicago, Ill. 
W. Ainssner & Co., New York. 


LAMPS, Arc. 


Albert & J. M. Anderson Mfg. 
Co., Boston, Mass. (“Monarch” 
Enclosed.) 

Central Electric Co., Chicage, Til. 

Fort Wayne Electric Works, Fort 

(“Wood” En- 


neral Electric Co., Schenectady. 

oe oy. E . Flame, Series 
h R MSatcnsified. Orna- 
mental Series Luminous, La- 
minone Are Headlights. 

Universal Electric Stage Lighting 
Co., New York, N. ¥Y. “Kliegl 
Bros.” 

Western Electric Co., New York. 
(“Hawtborn” Flaming and 
“Solaris” “Hawthorn” Minia- 
ture.) 

Westinghouse Electric & Mfg. Co.. 
E. Pittsburgh, Pa. (Enclosed 
and Magnetite.) 

Adams-Bagnall 
Cleveland, O. 

American Arc Lamp Co., Kala- 
mazoo, Mich. P -Northall.” 
“Lea” Enclosed.) 

Archer & Baldwin, New York. 

Aurora Electric Co., Aurora, Ind. 
( Miniature.) 

Eclipse Electric Arc Light Co., 
New York. (Miniature.) 

Economy Electric Co., Brooklyn, 
N. (Enclosed. ) 


Philadelphia, 
Enclosed 


Electric Co., 


Helios Mfg. Co., 
Pa. (“Continental” 
and Flaming.) 

as ae” a Co., H. M., New York, 

. A (Import “Siemens” 
Fiaming. ) 

Hunt & McCree, New York. 
(“Lustrelite” Enclosed.) 

Imperial Electric Mfg. Co., New 
York. (Enclosed.) 

Kandem Electric Co., 
York. (‘‘Excello."’) 


c. L. Kiewert Co. Milwaukee, 
Wis. (Import “Aurora” and 
“alba” Flaming.) 

Lord Mfg. Co., Brooklyn, N. Y. 
(“Luminator” Fiaming and 
“Heany” and “Luminet” En- 
closed. ) 

Main Electric Co. New York. 
(Importers Flaming.) 

Philadelphia Electrical & Mfg. 
Co., Philadelphia, Ya “Tung- 
sten Arc”. 

Radio Reflector Co., New York. 
(Enclosed. ) 

Scott Electrical Co., Newark, N. 
J. (Flaming.) 

Stillwell Van Demark Co., New 
York. (“Stilvan’” Miniature.) 
c. J. Toerring Co., Philadelphia, 
Pa. (Flaming and Enclosed.) 
Universal Elec. e Lighting 

Co., New =" legl.’ 

Voikmer RT co., New 
York. (“Daylight” Enclosed ) 

Warner Lamp Co., Davenport, 
Iowa. 

Woh! & Co., » Bes 
N. ¥. “Economy,” 

LAMPS, Automobile, 
Head, Side. 


Inc., New 


Brooklyn, 

“Sunray.” 
Electric, 

Tail. 

General Electric Co., Schenectady, 


Aaame & Westlake Co., Chicago, 
ll “Adlake.’ 
Apple Electric Co., 
Avery Portable 
Milwaukee 
Headlight.) 
Badger Brass Mfg. 


Dayton, Ohio. 

Lighting Co., 

(*‘Electrobola” 
Co., Kenosha. 
Wis 

A. S. Campbell Co., Boston, Mass 
“Cello.” 

Chicago Auto Lamp Works, Chi- 
cago, Il. 

Cc. Cowles & Co., 
Conn 

R E. Dietz Co.. New York 

Edmunds & Jones Mfg. Co., De 
troit, Mich 

Elgin Electrical Mfg. Elgin. 
MW 


New Haven, 


Co., 

English & Mersick Co, New 
Haven, Conn 

Fowler Lamp & Mfg. Co., Chi- 
cago, Til 

Gray & Davis. Amesburv, Mass. 

Guide Motor tamp Mfg. Co., 
Cleveland, Ohto. 

Cc M “Hall Lamp Co.. Detroit. 

Hartman Electrical Mfg. Co., 
Mansfield, Ohio. 
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Miller-Sprague-Waldo Mfg. Co., 
Detroit, Mich. “Britelyte.” 
Joseph &. U' Brien Cu., New York. 
Scoville & Peck Co., New Haven, 

Conn 
Silvey Electric Co., Dayton, O. 
Vesta Accumulator Co., Chicaco. 
White Diamond Co., Indianap- 
olis, Ind. 
White Mfg. Co., 
Conn. 


Bridgeport, 


LAMP CHANGERS OR REPLAC- 
ERS. 


McGill Mfg. Co., Valparaiso, ind. 
“Bates.” 
N. Matthews 
uis, Mo. “Eas 
Frank W. Morse, 
dy.” 
State Elec. 
“Tite-G 


& Bro. 8t. 
vy”. 


Boston, “Han- 


Mfg. Co., Boston. 


rip.” 


LAMP GUARDS. 
See Guards. 


LAMPS, 
Carbon Filament, 
ment. 


Central Electric Co., Chicago, Ill, 
Deuth & Co., New York, N. Y. 


independent Lamp and Wire Co., 
New York. 


Laco-Phillips Co., 


Mannweiler Co., 
Wayne, Ind. 

National Lamp Works of Gen- 
eral Electric Company—the 
following member divisions: 

Chicago Federal Miniature 
vision, Chicago, lil. 

New York Federal Miniature 
Division, New York, N. Y. 

Western Electric Co., New York. 

Westisyghuure Electric & Mix. 
Co., Kast Pittsburgh, Pa. 

Aetna Electric Co., New York. 

American Electric Lamp Co., 
New York. 

American Miniature & Decora- 
tive Lamp Co., New York. 
“Ever Ready.” 

Dueth & Co., New York City. 

Eclipse Inc. Lamp Co., Toledo, 
Ohio. 


Elbligbt Co. of America, New 
York (Special Decorative.) 
Electro Importing Co., New York. 
(Importers. ) 
Farkas Tungsten 
Bloomfield, N. J 
Franco-American Electric Novel- 
ty Co., New York. (Importers.) 
Gudeman & Co., New York. (Im- 
porters. ) 

Howard Miniature Lamp Co., 
Newark, N. J. (Metallic or 
Carbon Filament.) 


Industrial Novelty Co., 
ri ‘Importers. ) 

H. J. Jaeger Co., Hoboken, N. J. 

m. W. MeCandicss @ cv. New 
York. “Empire.” 

Novelty Incandescent Lamp Co., 
Emporium, Pa 

Portable Elec. Safety Light Co., 
Newark, N. J. 

P. W. Electric Co., Toledo, O. 

F. J. Rooney Lamp Co., Hobo- 
ken, N. J. 

Standard Elec. Novelty Co., Chi- 
cago, Til. 

Vacuum Glass Co., Lynn, Mass. 

LAMPsS, Incandescent, Carbon Fii- 
uament, Metal Filament, Tung- 
sten. Mazda, Tantalum, 
Series, Regulating, 
Gilower, Kefiector, Meridia 

D. & M. Lamp & Lighting Co., 
New York City 

Deuth & Co., New York City. 

Edison Lamp Works of General 
Electric Co., Harrison, N. J. 

A. W. Johos-Manvilie Co. New 
York, N. Y¥. ‘“‘Linolite.” 

—-— Lamp & Wire Co., 
New 

am _ a Co., Ine., 
Owensboro, Ky. 

Laco-Phillips P New York. 

Lux Manufacturing Co., 
Vark 

Metalyte Co., New York 
City. 

National Quality Lamp Works 
of General Electric Company 
comprising the following mem- 
ber divisions, [All types and 
sizes Mazda (drawn-wire), tan- 
talam, gem and carbon fampea 
except where otherwixe indi. 
cat 
American 
Division, 


t. Miniature, 
Metal Fila- 


New York. 


A. C., Ft. 


Di- 


Lamp Co., 


Chicago, 


New 


Inc., 


Tamr 
= & 


Electric 
Central Falls, 
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The Banner Electric Division. 
Youngstuwn, Unio. 
Boston-Economy Lamp Divi- 
vision, Danvers, Masx. (Re 
filled Carbon and Tungsten 
Filament Lamps, 
Bryan-Marsh Uivision, Cen- 
tral Falls, R, 1. 
Bryan-Marsb Division, 
cago, lil. 


The Buckeye Electric 
sion, Cleveiand, Unio. 
Chicago Federal Miniature 
Division, Chicago, Ill, 
Colonia! Electric Division 
Warren, Ohio. 
The Columbia Lamp Division 
St. Louis, Mo. 
EKcunomieal Electric 
Divisivun, New 
(Turn-down 
and carbon). 
The fFousivria = Iincandesceni 
Lamp Division, Pustoria 
Ohio. 
General Incandescent 
Division, Cleveiauu, Wliv 
Monarch Incandescent Lamy 
Division, Chicago, 11) 
Munder Electric Vivisiun, Cen 
tral Faiia, 
New York Miniature Division, 
New York, z. 
Packard Lamp Division, War 
fen Unie, 
The Peerless Lamp Division 
Warren, Unio. 
Shelby Lamp Divisivn, sheiby 
Ubio, 


Standard Electric 
Warren, Ghiv. 
The Sterling Siectric 
Divisiva, Warren, Uni0c. 
Sunbeam lucandescon: Lamy 
Vivision, New Yurk, N. x. 
Sunbeam Incandescent Lamp 
WVivision, Chicago, Lil. 

Zekui Hiectric Lamp Division, 
Cleveland, Ohio. (CarbuL 
Lamps.) 


New York Electric 
New York, 
Filament and 
beo Filament.) 

Western Kiectric Co., New Yorn 
Westinghuuse immy Lv., ivuw- 
field, N. J. 
—_— HKiectric Cuv., 


Chi 


Divi. 


pom 
Yura, NN. 
tampe—Mabés 


Lams 


Division 


Lamp 


Lamp 
(“KRegent,”’ 
“The Best” 


Ce., 
Meta) 
Car- 


New 
“Mazaa" Drawn Wire.) 
Aladdin Electric Co., Chicago. 
american HMiectric Lamy ce.. 

New York. 

American “4” HKiectric Lamp Co., 
New Yorm. (d@etei BPliament.) 

Capital Eiectric Co., Denver, 
culo “Hall’’, 

Consolidated Electric Lamp Co.., 
Danvers, ass8. ("“Champien’ 
Carbon Filament.) 

Eastern Electric Lamp Co., Bos 


Yora 


ton, Muss. 

Beiipse inc. Lamp Co., 
Onio. 

Bibigoat Co. of Americu, New 
York. (Decorative Lamps aue 
Cabies.) 

Electrical Accessaries 
York. (Importers 
Tungsten.) 

Farkas Tungsten 
Bioomfieia, N. J. 

Fensterer & Hunbe, New Yora 
(lmport “Gratzin’ Tungsten.) 

Franklin Electric Mfg. Uo., Hart. 
ford, onn. 

Gilmore Electric Co., 

Mass. 


Tolede 


Co., New 
“Justram 


Lamp Co., 


8. Boston. 


Holscher Elecl. mee, , CO. 
ren, Ohio. “Model 

Hygrade en ‘Lamp Co.. 
Danvers, Mass. 

Liberty Electric Mfg. Co., 
burgh, Pa. 

Nernst Lamp Co., Pittsburgh, Pa 
(Glower.) 

— England Lamp Co., Maiden. 


ass. 

nove Inc. Lamp Works, Em: 

porium, Pa. “Any Angie” 
“Bilk’’, 

Planet Incandescent Lamp Co., 
Inc., New York City. 

F. J. Rooney Lamp Co., Hoboke 
N. J. (Sun-Star Turndown an 
“World” Carbon.) 

Straight Filament 
New York. (Tube.) 

Union Light & Supply Co., Chi- 
cago. 

U. 8. 

Vacuum Glass Co., 
“Lowvolt”. 

LAMPS, Incandescent, Renewed. 

National Lamp Works of Gen- 
eral Flectric Company—the 
following ‘member divisions: 

Boston-Economy Lamp Dt- 

vision, Danvers, Mass. 


War- 


Pitte- 


Louis. 
Mass. 


‘Inc. Lamp Co., St. 
Lyna, 
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Aladdin Blectric Co., Warren, 


Ohie. 
Anchor Co., New York. 
Bay State Pp Daavers, 
Mass. “Eclipse” y State”. 
Eagle Lamp Co., Danvers, Mass. 
Essex p Ca., Danvers, Mass. 
Holacher Blectrical Mfg. Co., 


Warren, Ohio. “Reliance” 
International Blectric Co., 
Lynn, Mass. 
Lyons Blectric Co., Newar 
wen Lamp Co., Boston, Mass. 


vers, Mass. 
Lynn Incandescent Lamp Co., 
7 =. N. = 
Phoenix Blectric Co., 
Ohio. 
a a Petrie Co., Chicago, Ill. 
. Pheto e 
Electric on enecta- 


General 
dy, N. ¥. 

Universal Electric Stage Lighting 
Co., New York, N. ¥Y. “Kliegl 
Bros.” 

Adams-Bagnal! Blectric Ce., 
Cleveland, Ohio. 

c. J. Bogue Blectric Co, New 
York. 

Bastman Kodak Co., Rochester, 
N. ¥. “Aristo.” 

Wm. H. Havill, Chicago, Ill. 

Macbeth Arc Lamp Co., Phila- 


deiphia, Pa. 
New York Engravers Supply Co., 
New York. 

Thompson & Co., Boston. 
Toerring Co., Philadelphia. 
& Co, M. J., Brooklyn, 
“Chrome-Actinic.” 


A. T. 
Cc. J. 
Wohl 
N. Y. 
LAMPS, Portable. 
See Guards, Portable Lamp, 
also Lamps, Trouble. 
LAMPS, Trouble, Automobile, 
rtab' Hand. 


Po 
Aladdin Lamp Corp., New York 


ill Mtg , Valparaiso, Ind. 
Metal . wae Mfg. Co., Chi- 
cago, 
american Enamel Co., Previ- 
dence, R. I. ‘“Britelite.” 
a Bver Ready Co., New 
Yor 
Frank W. Morse, Boston, Massa. 
Providence Bilectric Mfg. Co., 
Providence, R. I. “Nitelite.” 


LANTEENS. 


Central Seleghone & Electric 
Co., St. Loul 


8, 
Federal Sign Gyetem (Electric), 
Chicago. 
Manhattan Electrical Supply 
Co., New York City. 
=. Specialties Mfg. Co., Chi- 
Merchant Engineers Corporation, 
New York City. 
The Pocus Mfg. Co., Inc., Toledo, 


ite. Co., Inc., New 
York, N. 
LAUNDRY MACHINERY (Elee- 


trically ope: 
Simplex Electric Heating Ce., 
Cambridge, Mass. 
American ironing Machine Co., 
Chicago, Ill. ‘Simpliex.” 
American Laundry Machinery 
Co., Rochester, N. Y. 
Barnes & Payton, Troy, N. Y. 
National Laundry Machinery Co., 


Machine Co., 


The Usona 


National 
Cincinnati, Ohio. 

Steel Roll Machine Co., Chicago, 
Il. “Clean Linen.” 

8. M. Supplies Co., Boston, Mass. 
(Marking Machines.) 

Troy Laundry Machinery Co., 


Chicago, Il. 

LAVA. 

American Lava Co. Chattanooga, 
Tenn. “Alco 

a Mfg. Co., Chattanooga, 
Ten 

M. Kirchberger & Co., New York. 


“Crescen 
Novelty Burner Co., Chattanooga, 


Tenn. 
D. M. Steward Mfg. Go. ,,chatta- 
nooga, Tenn. “Lavi 


BR ERY. 
enna Shoe and Leather Ma- 
c 
EATHER WASHERS. 
y See Washers, Leather. 


BOXES. 
Manhatten pn Bicstrteal Supply Ce., 
Western Electric Co., New York. 


Francis Beil & Son, New York. 
LICENSE NUMB 

See Numbers. 
L MAG 

Bee M ta, fting. 
LIGHTERS, 


Adjustable Lighter Co., Newten, 
Mass. 








American Ever Ready Ce., New 
—_ Nn. Y. 

A. L. Bogart, New York, N. Y. 

Bdaward HB. Cary Co., New York. 

G. Cowles & Co., New Haven, 


onn. 
Mostste Goods Mfg. Co., Canton, 
ass. 
Loomis ppectalty Co., Minneap- 
olis, Minn. 


wm. Roche, Jersey City, N. J. 
my Sheet | Metal Co. 


Univereal jovel New 
York. «pleaaine” = 


Ampere, 


Fairbanks-Morse Co., Chicago. 
General Kiectric Co., Schenectady, 


N. Y. 
Mechanical Appliance Co., Mil- 


wau Wis. 
American Battery Co., Chi 
Apple Blectric Co., Dayten, Ohio. 
ee ot (a Finch Co., nein- 
na 
Dayton lectrical Mfg. Co., Day- 


ton, 

Dealers Electric Lighting Co., 
Chicago. “Jupiter” plants. 
Ideal Lighting Co., Davenpert, 

Iowa. 
Inst. Lighter Co., Columbus, Ohio. 
— Elec. Mfg. Co., Pittsburgh, 
sioen Mfg. Co., Chicago, Ill. 
National Meter Co., New York. 
New Britain Machine Co., New 
Britain, Conn. (‘‘Chase” Light- 
ing Outfits. 
Richardson neering & Mfg. 
Co., Hartford, Conn. 
Rochester Blectric | a CO 
Rochester, N. Y. * 
Silvey Blectric Co., 


Dayto: - 0. 
Chas. A. Strelinger Co., Detroit, 


Mich. (“Brush” Lighting Set.) 
Warner Lamp Co., Davenport, 
Iowa. 
LIGHTNING for 


Ligh and Power Circuits. 
Anderson Mfg. Co., Albert & J. 
M., Bosten, Mass, “Ajax.” 
Dele Star Electric Co., Chicage. 
Lid orn 
Geperat Electric Co,, Schenecta- 


y. 
Ohie Brass Cow Mansfield, Ohie. 
Schweitzer & Conrad, Inc., Chi- 


pe le Worse 
wiestric Service a Co., 
——— Pa., “Garton- 


. Co., Brooklyn, N. Y. 
“Multi-Vapo-Gap”, ‘‘Shaw’’. 
Railway & Industrial Engineering 
Co., Pittsburgh, Pa. 

LIGHTNING 
Telephone Circuits. 

Central Electric Co., Chicago, Til 

Western Electric Co., New York. 

L. 8S. Brach Supply Co. New 


York. 
Chance Mfg. Co., Centralia, Mo. 
New York 


for 


“Skyrocket.” 
eos Co., 


ty. 
Minnesota Electric Co., Minneap- 
olis, Minn. “Chapman.’ 
National Blectric Specialty Co., 
Toledo, Ohio. ““Vac-M.” 
Universal Carbon Co., Dundee, 


Ii. 
= Elec. Co., New York 


LIGHTS, Automobile, 
See. Outfits, also Lamps, Aute- 
mobile. 
LIGHTS, Dok, Desk ae, Wall 
lam ps. 


York, N. Y. ite.” 
Stanley & Patterson, New York. 
“Sunlight.” 
~ —_ > Brass Mfg. Co., St. 
Usona Mfg, Co., New York City 
Wheeler Reflector Co., 
J. Alexander Mfg. Co. New 
York. (Ball Bearing.) 


American Brass & Seow Co., 


“More-Light,” 
aay,” “All-Ways.” 
& Missic, Mariner Harbor, 


Dale Co., The, New York, N. Y. 
C. G. Everson & Co., Chieago, IL 
Peter Forg, Somerville, Mass. 
Frantz Mfg. Co., Sterling. Til. 
(“Best-Yet” Orchestra Shade.) 
Gatt- Webb Mfg. Co., Buffalo, N. 


Handy Light Co., Cincinnati. 
8. Hawker, Dayton, Ohio. 


Wijaiversal™ 
Klemm & Co., Philadelphia, Pa. 
a 4 a Co., HG New 
Yo “Wmeralite - 


rk, ‘ 
McLeod, ward & Co., New York. 
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(“Ward” Orchestra) “Com- 
fort’ Bed kKeading Lamp 
(“Kinsman” Desk.) 
McKenna Bros. Dense Co., Pitts- 
a, . (Desk —, 
k Morse, Boston, Mass 
Oliver Biecttis Co., Philadelphia 
Pa. “Flexilite.” “Equi 
Overbagy * Ayres Mfg. co, Chi- 
cago, “Oamco 


Paragon MMiectric Co., ‘Chicago, Til. 
Patterson Tool & Supply Co., 

Dayton, Ohio. 
A. ae Scribner, Gloversville, N. 


pe 3 J. Waldman, a4 York. 


(“Jones” Desk Clam 
Wells Light Mfg. Co., y 
City, N. J. “Wallworks.” 
‘White Co., Worcester, 


Mass. 
J. H. White Mfg. Co., Brook! 
N. “Zenith.” ne 


Williamson Co., A. L., New York, 
LIGHTS, Fa ch 

- F i? 

a tee vn 

F. en © -» Tolede, Ohio. “Se- 

mee Electric Ce., Lynn, 


conaie’ Elect’1 Mfg. Co., Boston. 
General Electric Co., Schenectady, 


Universal Elec. wg Lighting 
» “Klilegi Bres.,” New York. 
aan ” Reflector & Ltg. Co., Chi- 


cago, Ill 
Blectric Mfg. Co., New Orleans. 
Electric Stage Lighting Co., Chi- 
cago, Ill. 


I. P. Frink, New York. 

J. H. Hallberg, New York. 

Kansag City Scenic Co., 
City, Mo. 

Cc. L Newton, New York. 

Overbagh & Ayres Mfg. Co., Chi- 


cago. 
Tint pg oy York 

versa’ ec. e hting 

coe New York. MES ® 


MATERIALS. 
bert & J. M. Anderson Mfg. 
Mass. 


Co. 
Brady Electric Mfg. ° 

~ - #. ‘s. Ce., New 
Coat Electric Co., Chicage, 
General . © Ce., Schenec- 
Hubbard & Co., Pt 

w. Johns Manville On’ Men, 
Line ‘idatoriel Co South MU 
waukee, Wt is 4 
Ohio 


N. Matthews & Bro. &t. 
uu: Mo. 
Philadelphia Elee. Mfg. Co., 


Philadelphia. Pa. 
ES, PULLING (Galvanized) 


Universal Cable Grip Co., 
cuse, N. om “Univ real.” ees 


ting. 
Harvey, 
B., 


Bridge- 
Bridgeport, 


KERS, Metal for employees’ 
clothes). . - 
Allsteelequip Co., Aurora, Il. 
Edward Darby & Sons Co., Phil- 
adelphia. 
Hess Warming & Ventilating Co., 
ann 
Pole. 
Line Mise Material Co., Se. Milwaz- 


Fletcher Mfg. Co., Dayton, Ohio. 


LOCOMOTIVES, Electric. 
— nS 
Westinghouse Electric Mfg. 
Pitteburgh, Pa. 
American Locomotive a New 


York. 
a Car & Mfg. Co., Cleveland, 
o. 
Baldwin sangmative Works, Phil- 


adelphia, P 
Goodman Mts. Co., a a ml 
West New 


Cc. W. Hunt Co., 
a oes N. Y. (Storage Bat- 


tery). 
Jeffrey Mfg. Co., Columb lo. 
M Cummin Mfrs. bar 


cGuire ge Co., 
Chicago, IIL 
Pneumelectrie “Machine Co., Syra- 
LUBRICANTS. 


See also Otls, Lubricating. 
rborn Chemical Co. 


TH. 
Joneph Mixon Cructhie Ca.. Jer 
sey City, N. J. (Graphite.) 
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International 5 Graphite 
pa Niagara Falls, N $ “Oul- 


Keystone Lubricating Co. hila- 
on nes (Keystone — 


ah eR ee 
Boston, Mass. Mts. 


Chiesge Fuse’ Mig. Co., Chicags 


Delta-Star Electric Co., Chicags 
Dossert & Co., New York, 
Electrical Engineers Equipment 


Fargo Mfg. Co., Inc, 
ee €. Co., Inc., Poughkeep- 


Y. 
Malti’ Refillable Fuse Co. Chi- 
Trumbull 7 

Le SO 


Universal Electric Stage Li pn 
Co., New York, id Ki eal 


Bros.’ 
A. G. Elec. & Mfg. Co., ° 


Barkelew Electric Mfg. Co., Mié- 
dletown, Ohio. 

Bliss-Chester Co., Providence, R 
I “Duplex. 

Crouse- Hinds Co., Syracuse, N. Y 

Metropolitan Elec. Mfg. Co., Long 
Island City, 

mepengpe Mfg. Co... 


MACHINES, Armature, Forms. 
Stands, Trucks, Taping Ma. 
Machines, Commutater Slotting 


Mac 
See ane . 
Belden M 


Rrest:iva, 


General Eicetvis on’ Co., chprrens 


Indus Engineer- 

ing Co., Pictaburgb, Pa. (Com- 
mutator Slotters. 

American General Trading Co 
New York. “A. G E.” 

American Insulating Machinery 


Co., Philadelphia, Pa. 

Chattanooga Armature Works 
Chattanooga, Tenn. (“Chat- 
arm” Taping Machine.) 


Columbia Machine Works & Mal- 
leable Iron Co., Brooklyn. N. ¥ 

Comstock & Co., Wilkes-Barre 
Pa. (Winding Forms.) 

J. P. Devine Co., Buffalo, N. ¥ 
(Impregnating Apparatus.) 
Device Improvement Co., Han- 
over, Pa. (“‘Peerless” Com- 
mutator Slotting Machines.) 
Exeter Machine Works, Pittston. 


Pa. (Winding Forms.) 

G. M. Griswold Machine Co., New 
— Conn. (Taping Ma- 
c 

Frank Ridlon Co., Boston, Mass. 
“Singer.” 

MACHINES, Pipe Threading ané 

Cutting (Motor Driven.) 

Borden Co., Warren, Ohie. 

“Bea 
armstrong Mfg. Co, Bridge- 


port, Conn. 
Bignall & Keeler Mfg. Co., Eé- 
wardsville, IlL 
Cox & Sons Co., Bridgeton, N. J 
Crane Co., Chicago, Ti. 
The Curtis & Curtis Co., Bridge- 
port, Conn. “Forbes.” 
Hoefer Mfg. Co., Freeport, Ill 
Jarecki Mfg. Co., Erie, Pa. 
Merrell Mfg. Co., Toledo, Ohie 
Murchey Machine & Tool Co.. 
Detroit, Mich. 

D. Saunders’ Sons, Yonkers, N. ¥ 
Standard Engineerin ., Bil- 
wood City, Pa. teland.” 
Stoever Foundry & Mfg. Co., My- 

erstown, 
Williems Tool Co., Erie, Pa 
MAC Steel Box Making. 
H. Weiss & Co., New York. 
Taunton-New Bedford Coppe? 
Co., Taunton, Mass. 
Worcester Blectric & Mfg. Co.. 
Worcester, Mass. 
Covering. 
See Insulating Machinery. 
MACHINE TOOLS, mM ven. 


Co., 

Mechanical Appliance Co., Mil- 
waukee, Wis. 

MAGNETIC SWITCH CONTROL- 
LERS (for large motors.) 

| Mfg. Co., Mi- 


wau Wis. 
Electric Controller & Mfg. Co. 
Cleveland, 


oS lectrte Co., Schenee- 
Indostrial’ Controller Co., Mil- 
waukee, Wis. - 
Co., New York. 
Westinghouse Electric & Mfg. 
Co., PI urch, Pa. 
GNETOS, MAGNETO-GENEBR- 
ATO AND BELLS. 
— —. Electrical Supply Co.. 
ew 
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American Electric Co., Chicago. 
». Andrae & Sons Oo., Milwau- 


kee, Wis. 
Century Tel. Const. Co., Buffalo, 


N. 
Connecticut Telephone & Electric 
Co., Meriden, Conn. 
Dean Electric Co., Elyria, om 
Veau — Mfg. Co.. 
Brooklyn, N. 
Holtzer-Cabot Vectric 
Brookline, Mass. 
Kellogg Switchboard & Supply 
Co., Chicago, Ill. 


Co., 


Menominee Ble. Mfg. Co., Me 

nominee 

Monarch Tel. Mite. Co., Chicago. 
standard Tel. Mfg. Co., Ports- 
mouth, Ohio. 

Sumter Telephone ee, Co., 
Sumter, 8. C. “Maso 

Utica Fire Alarm Teles. Co., 
Utica, N. Y. 

Western Telephone Mfg. Co., Chi- 
cago, 1 

MAGNET WINDERS. 
See Winders. Magnet. 

MAGNETO BELLS. 
See Generators, 


MAGNETOS, Ignition. 

—- Electric Co., Schenec- 
t 2 

Industrial Controller Co., Mil- 

Supply 

Co., Foxbora, 

Mass. “Little Wonder.” 


aapie Magee Co., Dayton, Ohio. 
‘Aplco. 


Bosch Magneto Co., New York. 

J. 8. , oes Mfg. Co., New York, 
“Uy. 

Carlisle & Finch Co., Cincin- 
nati, Ohio. 

Albert Champion Co., Boston, 
Mass. “Gianoli.” 


Connécticut Telephone & EBlec- 


tric Co., Meriden, Conn. 

D. K. Electric Co., St. Louis, 
Mo. “Duncan.” 

Dayton Electrical Mfg. ,Co-. Day- 
ton, Ohie. “Apple. 

Dow Mfg. CO» Braintree, Mass. 
“Komet.” 

“a Magneto Co, New 
ork. 

Bibridge Electrica] Mfg. Co., Bi- 
bridge, N. Y. 


Goodson Electric Ignition Co., 
Providence, R. I. 

Heinze Elec. Co., Lowell, Massa. 

Henricks Novelty Co., Indianap- 
olis, Ind. reka.”’ 

Hercules Electric i Indianap- 
olis, Ind. ‘“Wiza 

Holtzer-Cabot Blectrie Co., 
Brookline, Mass. 

coor Appliance Co., Cleveland, 


. Ignition Co., Cleveland, 
a & Davis Co., Lebanon, 


H. 
Kent Mfg. gor Atwater, Phila- 
delphia, Pa. 
Knoblock-Heideman Mfg. Co., 
South Bend, Ind. 
Lutz-Lockwood Mfg. Co., Ros- 
elle, ad 
Marine Launch Igniting Co., 
Watkins, N. Y. “A. B. C.” 


Mayity- Sleeper Co., Fowler, Ind. 

Motsinger Device Mfg. Co., La- 
fayette, Ind. “Auto-Sparker.” 

Perfection Magneto Co., Ander- 
son, Ind. 

Pittsfield Spark Coil Co., 
field, Mass. 

Remy Electric Ca, 


Electric Co., 
ty, Mo. 

—, Electric Mfg. Co., De- 

Cc. F. Splitdorf, New York. 

Standard Motor Construction Co., 
Jersey City, a. 

Stecker Blec. & Machine Co., 
Detroit, Mich. 

Swiss Magneto Co., Chicago, Mi. 
(Importers “Swiss-Kamet.” 
Tritt Electric Co. ee, City, 

Ind. “Vim,” “Pee 
Vesta Accumulator CoG Chicago. 
Webster Mfg. Co., Chicago, LIL 


Pitts- 
Anderson, 


Ind. 
Reppell Kansas 


Milton.’ 
Whelchel Electric Co., Ander- 
Withérbee’ Igniter C 
ee a 
field, Mass’ Volta’ ne 
MAGNETS, Electro. 

Acme Wire Co., New Haven, 
Baten tite Co., ti. 
en s Cutcage. 
a "Mtg. Mil- 
Electric Controller & Mfg. Co., 

Cleveland. Ohio. 
a Electrie Co., Schenec- 


Industrial Controller Co., Mil- 





Sundh Electric Co., New York. 

Western Electric Co., New York. 

Wes Electric & Mfg. 

Automatic Electric Co., Chicago. 

J. H. Bunnell & Co., New York. 

Knoblock-Heideman Mfg. Co., 
South Bend, Ind. 

Partrick, Carter & Wilkins Co., 
Philadelphia, Pa. 

Queen-Gray Co. Philadelphia, 


Pa. 
F. Splitdorf, New York. 


c. 

Thordarsen Wlectric Mfg. Co,, 
Chicago, Il, 

MAGNETS, Lifting. 

Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. 

Electric Controller & Mfg. Co., 
Cleveland, Ohio. 

Industrial Controller Co., Mil- 


waukee, Wis. 
——_ Electric Co., Cleveland, 


Sandh’ Electric Co., New York. 
Western Electric Co., New York. 


Browning Engineering Co., 
Cleveland, Ohio. 
Pawling 


& Harnischfeger Coa., 
Milwaukee, Wis. 


MAGNETS, Permanent. .- 
Esterline Co., The, Indianapolis, 


Western Electric Co., New York. 
Automatic Electric Co., Chicago. 
Boker & Co., Hermann, New 
York, N. Y. (Importers.) 
Baward B. Cary Co., New York. 


Co., Philadelphia, 


Pa. 
Utica Fire Alarm Teleg. Co., 
Utica, N. Y. 


MANG E. 
See Chemicals. 
MARBLE, Switchboard. 
De Paoli Mosaic Association, 
Boston, Mass. 
Sree Marble Co., 


A. Mxclaber & Son, Long 


City, N. Y. 
ee Bros., Fair Haven, 
wm, H. Pelkey, Fair Haven, Vt. 
Rutland Marble Mfg. Co., Rut- 
land, Vt. 
Vermont Marble Co., Proctor, Vt. 


MARINE FIXTURES. 
Benjamin Electric Mfg. Co., Chi- 
cago, Ill. (Outlet Box.) 


will, (Waterproot Co., Gon. Cones 
le aterproof ies. 
General Electric a 


tady. 
Western Electric Co., New York. 
American Electrical Supply Co., 
Chicago, _Iil. (Sole Selling 
Agents “Newgard” Waterproof 
Receptacle.) 
Barre & Co., Joseph, New York. 
James F. Burns, Philadelphia, 
Pa. (*V. - Waterproof 
Snap Switch Attachments and 
Globe Caps.) 
— Hinds Co., 


Syracuse, N. 
¢ “Condulet” Waterproof 
) TE a 


Cc. D. Durkee & Co., New York. 

— & Co., F. H., Arlington, 

— Mfg. Co., 
ark, N. 

Porter Co., New York. 

Edro Richardson Brass Co., Bal- 
timore, a 

Russel] & Stoll Co., New York. 

Seidler-Miner Electric Co., De- 
troit, Mich. “Conditype.” 

Caprese Standard Electric Co., 
Brook » 

Yonkers Mileetsic Mfg. Co., Yonk- 
os. - , A (Watertight Switch 

ox. 


MARINE SIGNALS. 
See Signals. 

GE VIBRATORS. 
See Vibrators. 


8. 
Brady Electric Mfg. Co., New 
Britain, Conn. 


Geo. Cutter Co., South Bend, Ind. 
Fort Wayne Electric Works, Fort 


Wayne, Ind. 
Line t Ce., So. Milwau- 


kee, Wis. 
Philadelphia Electrical Mfg. Co., 
Philadelphia, Pa. 
Buffalo Specialty Co., Buffalo. 
Electric Railway Equipment Co., 
Cincinnati, Ohio. 
Fletcher Mfg. Co., Dayton, Ohio. 
Lundin Elec. & Mach. Co., Bos- 
ton, Mass. “Philbrick.” 
Pittsburgh Transformer Co. 


Pittsburgh, Pa. 
Cc. W. Walls & Co., Worcester, 


Mass. 
MATTING, Burglar Alarm. 
Partrick, Carter & Wilkins Co., 
Philadelphia. 
MATTING. INSULATING. 


Baltimore, 
Island 


New- 








Wis. 
Manhattan Electrical Supply 
New York. _ 








New York Belting & Packing 
Co., New York. 
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alpole Tire & Rubber Co., 
Walpole, Mass. 


ence, L 
Frank ‘Mossberg Co., Attleboro, 
ass. 


J. J. Waldman, New York. 


MEAT CHOPPERS, 
Brecht Co., St. Louis, Mo. 
Cincinnati ‘Butchers’ Supply Co., 


Cinncinati, Ohio. ‘Boss.” 
Cleveland Moat Chopper Co., 
Cleveland, 

Computing Seale Co., Dayton, 
Ohio. “Dayton” Electric 
Meat Slicer. 


Computing Scale & Fixture Co., 
Cincinnati, Ohio. 


A J. Deer Co, Inc, Hornell, 
N. Y. “Royal.” 

Enterprise Mfg. Co. Philadel- 
phi Pa. 


a, 
—s Electric Mfg. Co., Troy, 


B. C. Holwick, Canton, Ohio. 
John E. Smith’s Sons Co., Buf- 
falo, N. Y. “Buffalo Silent.” 


Steiner Mfg. Co., St. Louis, Mo. 
Stimpson Mercantile Equipment 
o. Northville, Mich. “Peer- 


Uv. 3 —~ e Machine Co., Chi- 
cago, Ill. 


MEDICAL APPARATUS. Surgical, 
Dental. Therapeutical, Static 


Machines. 

Campbell Electric Co., Lynn, 

Mass. : 

Lindstrom-Smith 
“White 


Co., 
City. 

Shelton Electric Co., New York, 

Western Electric Co., New York. 


W. D. Allison Co., Indianapolis, 
Ind. (Physicians & Surgeons’ 
Supplies.) 

Anderson, Norden & Co., Chi- 
caga, Ill. (“Nelson” ‘Static 
Machine.) 

Baker Electric Co., Hartford, 


— Machines. ) 
Co., Chicag 
Static 


Conn. 
Birtman Electric 
Ti. (“Colonial” 
chine.) 
F. W. Braun, Los Angeles, Cal. 
(Centrifuge. ) 


Ma. 


Coates Clipper Mfg. Co., Wor- 
cester, Mass. (Motor and 
Flexible Cable Outfits for Den- 
tal Purposes.) 

Electro-Dental Mfg. Co., Phila- 
delphia, Pa. (Dental Appli- 
ances.) 


Electro Importing Co., New York. 
(Static Machines.) 

Electro Surgical Instrument Co., 
Rochester, - oe 
H. P. Engeln & Co., 
Ohio. 
A. W. Fenner Co., 


Cleveland, 


Providence, 


Rm & (Physicians’ and Sur- 
geons’ Instruments.) 
Good Health Publishing Co., 


Battle Creek, Mich. (Bath 
Cabinet.) 

Howard Co., Canton, Ohio. (‘‘Ger- 
hard” Dental Appliances.) 

J. W. Hughes Co., New York. 

(Physicians & Surgeons’ Sup- 


plies.) 
Hutchison Acoustic Co., 
York. (Acousticons for 
deaf.) 


International 


New 
the 


Instrument Co., 
on Mass. (Centri- 


ge.) . 

Kendrick & Davis Co., Lebanon, 
N. H. (Household Medical 
Coils.) 

Keystone Blectric Co., Philadel- 
phia, Pa. 

L. E. Knott Apparatus Co., Bos- 
ton, Mass. (Static Machines. ) 

Kny-Scheerer Co., New York. 

Leucodescent Co., Chicago, IIL, 
“Clark’s” Leucodescent Lamp. 

D. P. McElliot, Chicago, [il. 
(Static Machines.) 

McIntosh Battery & Optical Co., 


Chicago, Ill. (Physicians & 
Surgeons’ Supplies.) 
—— Wiggin Co., Boston, 


Mass. (Switch for Automati- 
cally Timing Electric Cur- 
rents.) 

Wm, Meyer Co., Chicago, Ill. 

Midgley’s Radiodescent Le 
Co., Kalamazoo, Mich. (“20t 
Century” Ultra Violet Ray 
Lamp.) 

Noel Armstrong Co., Akron, O 
(Physicians & Surgeons’ Sup- 
plies.) 

Pelton & Crane Co., Detroit, 
Mich. (Sterilizers. Gold An- 
nealers, Cautery Outfits and 
Dentiats’ Lamps.) 

Philadelphis 








Queen-Gray Co., 
Co., 


Pa. 
Ritter Dental Mfg. Roches- 
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ter, N. Y. (“Columbia” Dental 
Appliances. 

Sanax Co., Inc., New York. 

Scheidel-Western X-Ray Coil 
Co., Chicago, Ill. (Static Ma- 


chines.) 

Shedd Electric Co., Roselle Park, 
N. J. (Centrifuge.) 

Shelton Electric Co., New York. 
(Therapeutic Vibrators, Cen- 


trifuges.) 

Todd Electric Mfg. Co., Meriden, 
Conn. (Static Machines.) 

Van Houten & TenBroeck Co., 
New York (Physicians’ & Sur- 
geons’ Supplies.) 

Victor Electric Co., Chicago, Ill. 


Wappler Electric Mfg. Co., Inc., 
New York. 
Varwig Mfg. Co., Cincinnati, 


Ohio. (Physicians’ Air Pump.) 
Waite & Bartlett Mfg. Co., New 
York. (Physicians & S8ur- 
geons’ Supplies.) 

S. White Dental Mfg. Co., 
Philadelphia, Pa.. (Dental Ap- 
pliances. ) 

MESSENGER HANGERS. 

Frank B. Cook, Chicago, Ill. 
Hallett Iron Works, Harvey, Ill. 
a we Bioctetons Sheetse—Iros 

an 


8. 


d 
American Sheet Tin Plate 
Co., Pittsburgh. (Pole-face 
Sheets, Armature Sheets), 
er gaa pi . Sheets, 
oofing n, 
Black a a 
Sheets, Tin Terne Plates. 
American Rolling Mill Co., Mia- 
dletown, Ohio. 
Follansbee Bros. & Co., Follans- 
bee, W. 
METAL 8 GPINNINGS. See Spin- 
nin 
METAL res for Refinishing 
Fixture 


a Metal Finish Co., Decatur, 
™ 


METAL SHEARS 
a Patented Tools Co., Chi- 


METER COVERS, Glass. 
eens Glass Co., Wheeling, W. 


METER PROTECTIVE DEVICES. 
enenchitan Engineering Ce., 
New York City. 


METERS, Recording. 
Bristol Co., Bridgeport, Conn. 
Esterline Co., The, Indianapolis, 


Ind, 
General -. Co., Schenec- 
Sangamo * Electrie Ce., Spring- 
field, 1 
=" & Conrad, Inc., Chi- 
Westinghouse Electric S Mfg. 


Co., East Pittsburgh, 
as a Fuseguard Co., Hewark, 


METERS, Gas, Electrically oper- 


ted. 

Catler-Hammer Mfg. oe, Mil- 
waukee. Wis. 0) 

Mohawk Electric Mfg. Co., ‘New- 


ark, N. J. 
’ Integrating. See Watt- 


meters. 


Ti. “National”. 
Baird Blectric Co., Chicago, TL 
Gray Tele iS fara Pay Station Co., 


Hartfo Conn. 
Seema Co., Rochester, 


Turner Brass Works, Sycamore, 
“Telometer’”. 

—. aie. Ce., Valparaise, 
Ind. bond”. 





Johns: Manville Co., ‘EL W., New 


Co., New York. 
New 


Mica Insulator 
Mitchell-Rand Mfg. Ce., 
>< 
Eu Munsell & Co., New 
0 
Star Mica Mining Co., Inc., Can- 


aan 
American Mica Co., . Newton, 
paaee Falls, Mass. ‘“Micabes- 


Asheville Mica Co., Asheville, 


Z. ue Burleson Mica Co., Spruce 
in 

Forudee Insulation Co., Cincin- 
nati, Ohio 

Recne Mica. “Products Co., Keene, 

Meirowsky Bros. New York. 
—— “Royal Megoh- 
mit 

Mica Mfg. es New York, N. Y. 

Monarch tandard Mica Mining 
Co. New Y 

Pias-Mica Co., Yonkers, N. 

New Yo a 


se Mica Co., 


Y. 

+ K. Preston Co., ra 
a... .% Schoonmaker 

™~ Heel Mica Co., Plumtree, 

TIL 


U. 8. Mica Co., Chicago, 
Watson Bros., Boston, Massa. 
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MILKING MACHINES. 
Bee Dairy Apparatus. 
MILLS, COFFEE (Electricalh 
Driven). 
Coles Mfg. Co., Philadelphia, Ps 
Computing Scaies @ Fixture ~ 
Cincinnati, Ohie 
inc.. “.ornell, N. 


Co., Philadel- 


Troy, 


Canton, Ohto. 

Howe Scale Co., Rutland, Vt. 

Stimpson Mercantile Equipment 
Northville, Mich. “Peer- 


Holwick, 


MINERAL WOOL. 

Columbia Minera! Wool Co., 
South Milwaukee, Wis 

United States Mineral Wool Co., 
New York 


WINIATURE LAMPS. See Lamps, 
Incandescent, Miniature. 

WINING MACHINERY 
Priven). 

Allis - Chalmers Manofacturing 
fa.. Milwankee, We, 

Fairbanks, Morse & Co., Chicago. 

veneral Electric Co., Echenecta- 
dy, ¥. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

american Rotary Tunnel Machine 
& Development Co., Denver, 
Colo. (“Staaboos” Tunneling 
Machine.) 

Christmas Electric Co., 
burg, Pa (Coal.) 
Economy Machinery Co., Denver, 
Colo (“Dietz” Alr-electric 
Rock Drills.) 
Goodman Mfg. Co., 
Ingersoll-Rand Co. New York. 
(“Blectric Air” Channeling 

Machines for Quarries.) 
Jeffrey Mfg. Co., Columbus, Ohio 
VMorgan-Gardner Electric Co 

Chicago, Il. 

Pneumelectric Machine Co., Syra- 
cuse, N. Y. (Coal Punchers.) 
— Machinery Co., Chicago, 


(Motor 


Wilkins- 


Chicago, Til. 


“MIKKRORS, Shaving 
Federal Sign Gyeten, (Electric), 
Chicago. 
oraame Mfg. Co., Rock Island, 
WITERS, For Cutting Moulding. 
— @ Hemenway Ce, New 
or 
I M Seymour, Jr., Newark N. J. 
WIXFRAS, Prink. 
Hamilton-Reach Mfg. Co., Racine, 
Wiha. “Cyclone” 
Lindstrom-Smith Co.. 
Fulton-Bell Co 
“T!-See-Us", “Cyclone” 
Ghelten Elec Co.. Chicago. 
MOLDED INSULATION. 
Cutler-Hammer Mfg. 
wankee, Wis. 
General Bakelite Co., 
N. ¥ 


Mfg. Co., 


Chicago. 
lew York 


Co., Mil- 
New York, 
Hemming Garfeld. 
Scranton, 


Mfg. Co., 


Scranton Button Co., 
Pa 


Westinghouse Elec. & 
E. Pittsburgh, Pa. 

WOTORS, Automobtiie. 

General Flectric Co., 
dy, N. Y. 

oy Electric Co., 


Thos. B. Kenosha, 
Wis. 

Wacner Electric Mfg. Co., &t. 
Louis, Mo. 

Westinghouse Electric & Mfg. Co.., 
East Pittsburgh. Pa. 

WOTORS AND DYNAMOS 
Advance Electric Co., St. Louis, 
Mo. (Small A. C. Motors.) 
Allie - Chalmers Nanetoctering 

Co., Milwaukee, 
Central Electric ag a m. 
Century Electric Co., St. Louis. 


Mo 
Jas. Clark, Jr. Elec. Co., Louis- 
ville, Ky. “Willey” 
Colonial Fan & Motor Co., War- 
ren, hi 
Crocker-Wheeler Co., 
Elizabethport. 


DichI “Mfg. Co., 


Eek. Hrynamo & Motor Co., Belle- 

ville. a 

Electric Machinery (Co.. Minne- 
apolia, Minn 

Emerson Electric Mfg. Co., St. 
Tonia. Me 

Fairbanks, Morse & Co., Chicago. 

fort Wayne Electric Works, Ft. 
Wayne, Ind. “Northern”, 
“Wood”. 

General Eleetric Co., Schenectady. 

Cee ee-enee Mfz. Co., Racine, 


Kentucky ee Co., Ine., 


wenshoro 

Kimble Electric “én. Chicago, Til. 

— Electric Co., Cleveland, 
0. 

Pan Electric Mfx. Co.. St. 

TLouls, Mo. “Chandcysson.” 


Schenecta- 
Cleveland, 


Jeffery Co., 


Ampere, 





Reynolds Electric Co., Chicago, 
ill. 

Kiagway Dynamo & Engine Co., 
Kidgway, Pa. “Thumpsen- 
Kyau” 

Robbins & Myers Co., Springfield, 
Ohio, ‘Standard’ 

Roth Bros. & Ce., Chicago, thi. 

Klectric Wourts, anew 
York. “Lundell”. 

Triumph Electric Co., Cincianati. 

Wagner | came Mfg. Co., St. 
Louis, o. 

Western Electric Co., New York. 
“Hawthorn” 

Westinghouse Electric & Mfg. Co.. 
East Pittsburgh, Pa. 

Wisconsin Electric Co., Racine, 
Wis. 

American Round 
Brook 

American Rotary Valve Co., An- 

derson, Ind. “Jenney.” 

archer & Haldwin, New York. 

Barnes Mfg. Co., Susquehanna, 


Engine Co., 
J 


Pa. 

Barnes Mfg. Co., Susquehanna. 
Pa. (Small Motors.) 

D. L. Bates & “ro. Co., 
Ohio (‘‘Impertal.”’) 

Bell Blectric Motor Co., 
York, Y. 

Birtman Electric Co., Chicago. 
Tl. (“Bee” Smal! Motors.) 
Bissell Motor Co., Toledo, Ohio 

(Sewing Machine Motors.) 
Bodine Electric Co., Chicago, Il 
(Dental Motors and Grinders.) 
. J. Bogue Electric Co., New 
York. 
Burke Blectric Co., Erie, Pa. 
Cc. & C. Electric & Mfg. Co.. 
Garwood, N. J. 
The Carleton Co., 
Cleveland Armature 
Cleveland, Ohio. 
Connecticut Dynamo & Motor Co., 
Irvington, N. J. 
a Electric 


Daytcno 


New 


Boston, Mass 
Works, 


Co., Concord, 

A. N. Deer Co., Inc., Hornell, N. Y 

Dienelt & Eisenhardt, Philadel- 
phia, Pa. 

Dover Electric Mfg. Co., 
Dover, Ohio. 

Eager Electric Co., 
N.Y 


Cana! 
Watertown. 


Elbridge Elecl. Co., El- 
bridge, N. 


» 2 
Electric Specialty Co., Stamford. 
Conn 
Blectro- Dynamic Co., 
Engberg’s Electric & Mechanica! 
Works, St. Joseph, Mich. 
Federal Electric Co., North Gir- 
ard, a 
Fidelity Electric Co., Lancaster. 
Pa. (“Eclipse’” Motors.) 
Fisher Electrical Works, Detroit. 


Mfg. 


Bayonne. 


c 
Fosberg Motor Works, New York. 
Fuller Co., Detroit, Mich. 
G. & E. Electric & Construction 
Co., Ringhamton. Y 
Green Electric Co., W., New York. 
Hertner Elec. & Mfg. Co., Cleve- 
land, Ohio. 
Co., 
Mass. 


Holtzer-Cabot 
Brookline, 
Holt Elec. Co., Milwaukee, Wis. 
Horn Blectric Co., Chicago, Til. 
( Motors.) 
Ideal Electric & Mfg. Co., Mans- 
field, hio 
Co., 


Imperial 
Oo 
Jantz & Leist Blec. Co., 
hio 


Electric 


“oh Electric Akron, 
Cincin- 

nati, 

James Jones Co., 

(Small.) 

Electric 


Los Angeles, 


Machine Co., 


— Biectric Co., Terre Haute, 
Klein, Nathan, & Co., 
York City. 
Kurz & kKoot, 
Lamb Elec. 

Mich 


Inc., New 
Appleton, Wis. 
Co., Grand Rapids. 


Lanigan & Rosemont Elec. Co., 
New York (Smell Motors.) 
McCarthy Rros. & Ford, Ruffalo 
Marelll & Co., Ltd., Ercole, New 

York City. 
Mechanical Co., Mil- 
=. “Wat- 


poetanee. 
waukee, a 
Co., 


Wis. 


son” 
Menominee Electric Mfg. 
Menominee, Mich. 
Morgan-Gardner Electric Co.. 
Chicago, Til. 

Northwestern Mfg. Co., Milwau- 
kee, Wis. 

Olson-Boettger Blec. Mfg. Co., St. 
Paul, Minn. Small.) 
Phoenix Blec. Co, Mansfield, 
0. 

Power Electric Co. Canton, 
Ohfo. 

Reliance Elec. & Engng. Co., 
Cleveland Ohio. 

fees Electric Co., Warren, 
Richmond Electric Works, Rich- 
mond, 
Rochester Blectric 


Motor Co., 
“Rervice”. 
Elec. Co., 


Rochester, N. Y¥ 
Roasmaraeler-Bonine 
Philadelphia, Pa 





Shedd Electric Co., Roselle Park, 


Star Dynamo Co., Jefferson City, 


0. 
Stow Mfg. Co., Binghamton, N 
Y. (Polishers and Buffers.) 
Sturtevant Co., Hyde Park, Mass. 
Swing Elec. Co., Cincinnati, Ohio. 

“Barriett’’. 
Troy Electrical Co., Troy, N. Y 
U. 8S. Electrical Mfg. ©o., Loe 
Angeles, Cal. “Usemco”. 
Victor Electric Co., Chicago, [ll 
(Small) 
Virginia 
Works, 
w. Va. 
Joseph Weldenhoff, Chicago, Ill. 
(Small Motors.) 


MOTORS, BATTERY, Battery Mo- 
tors, Battery Fans, Twy Motors 

Manhattan Electrical Supply Co.. 
New Vork. 

Rittenhouse Co., A. E., Honeoye 
Falls, N. ¥. 

Carlisie & Finch Co., Cincinnati. 

The Carleton Co., Boston, Mass. 

Elbridge Bleci. Mfg Co., Bi- 
bridge, N. Y: 

Industrial Novelty Co., 

Ithaca Blectric Novelty 
Ithaca, N. Y. ‘“Rienco”. 

Kenrick & Davis Co., Lebanon. 
N 


Novelty Co., 
“Little 


New York. 
“New Departure” 


Electric & Machine 
Charileston-Kanawha 


Chicago. 
Co., 


> 
Knapp Electric & 
“Kenco”, 


Co., 


Centerville, 


Bal- 


Jamaica 


Mfg. Co.. 


Menominee Elec. Mfg. Co., Me- 
Pa. “Keystone”, “ 
Voltamp Electric Mfg. Co., 
Appleton Electric Co., Chicago. 
National Metal 
a sepesaye. 
Plainville, Conn. (“ 
Plain, Boston, Mass. 
MOULDING, Metallic. 
New York City. (“Untz.”) 
MOULDINGS, Wood. 
Central Mfg. Co., Chattanooga. 
Kirkpatrick Mfg. Co., 
“Sim- 


nominee, Mich. 
Henry R. Swope, <n ee om 
Trembly Elec. Co., 
lowa. 
timore, Md. 
MOTLDPING FITTINGS, 
dustiaw ttros., New ork \spuee 
Protectors Only.) 
Molding Co., 
Pittsburgh, Pa. 
H. T. Paiste Co., 
Pa, 
Stanley & Patterson, _ York. 
Trumbull Electric Mfg. Co., 
H. & M.” 
Branch Blocks.) 
Fancleve Speciaitv Co., 
Gillette-Vibber Co., New London, 
Conn. 
Appleton Electric Co., Chicago. 
American Circular Loom Co., 
National Metal Molding Co., 
Pittsburgh, 
American Hardware 
Grottoes, Va. 
Tenn. 
Foley Mfg. Co., Chicago, Il. 
Philadel- 
“Hold Wire”, 
Co., 


Mitchell Moulding 
mM “Wire Grip” 

Novelty Turning Co., 

Maine. 

Plannett Lumber & Mfg. 
La Porte Ind. 
M. Saulpaugh’'s 


Chicago. 
Norway, 
Co., 
Sons, New 


ork. 
Henry H. Sheip Mfg. Co., 
delphia, Pa. 
Thornton & Co., Holland, Mich. 
Wright & Craycroft, Chicago. 
MOUTHPIECES, Giasa. 
American Blectric Co., 
“Germproof”’. 
Gibson Mfg. Co., 
Maxim Specialty Co., 
J. 8. Schneider Co., 
Conn. 
Stromberg-Carison Tel. 
Rochester, N. Y¥ 
NETS AND GUARDS, Are Lamp. 
Western Electric Co., New York. 
Hamblin & Russell Mfg. Co.. 
Worcester, Mass. “Never 
Break”. 
Morse, Frank W., Boston, Mass. 
NEUTRALIZERS, Static Charge. 
(For Printers and Textile 
Mannfacturers.) 
Chapman _ Electric 
Co., Portland, Me. 
NIPPLES. See Couplings. 
NOVELTIES. See Toys, also Mo- 
tors, Battery. 


ERS, Automobile License, 
Electric Mlluminated. 
Atlas Stamping Co., Chicago, II). 
Holt & Beebee Co., Boston. 
Peerless Head & Tail Light Co., 
Chicago, Ill. 


NUT LOCKS. See Bushings. 


OFFICE ACCESSORIES. (Motor 
Driven.) 


Westinghouse Electric & Mfg. Co.. 


Phila- 


Chicago 
Danbury, Conn. 
New York. 
Ridgefield, 


Mfg. Co.., 


Neutralizer 
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E. Pittsburgh, Pa, 
Draughtsmen.) 
American Cash 
Columbus, Ohio. 
American Graphophone 
Kridgeport, Conn 

American Multigraph Co., 
land, Ohio. 

Automatic Coinwrapping Machi. 
Co., New York. 

Blicheasterter Mfg. Co., Stam 
ford, Conn. (Type writers.) 

Bowes Envelope Sealer 
Pittsburgh, Pa. 

Burroughs Adding Machine Co 
Detroit, Mich. (Adding Ms 
chines. ) 

Coates Clipper Mfg. Co., Wor 
cester, Mass. (Erasers.) 
Comptograph Co. Chicago, ¢ 
(Adding and Listing Ma 

chines.) 

A. & B. Dick Co., Chicago, Ti 
(Letter and Circular Folders 

Biliott Addressing Machine Co 
Cambridge, Mass. 

Flexotype Co., Burlington, N. J 

Gray Nat'l Telautograph Co. 
New York. (Telautographs.) 

Mailometer Co., Chicago, Iii 
(Letter Sealers, Counters ané 
Stampers.) 

Montague Mailing Machinery Co 
Chattanooga, Tenn (Address 
ing Machines.) 

Meacham Addressing Machin- 
Co., New York. 

National Cash Register Co., Day 
ton, Ohio. (Cash Registers.) 
National Dictograph Co, Js 
maica, N. Y. (Dictograph.) 
National Folding Machine Co 
Sidney, Ohio. (Letter and Cir 

cular Folders.) 

Neostyle Co., New York. (Dv 
plicating Apparatus.) 

Pike ~~ Machine Co., Or 
ange. 

Rapid » carcestnn Machine Co 
New York. (Addressing Ma 
chines.) 

Ronen Co. 


Machine.) 


(Eraser for 
Co. 
Co. 

Cles- 


Register 


Co 


(Copyvine 
(Des* 


New York 
New York. 

Chicago 
Wash 


Stromberg Blectric Co., 
Ti. “Chronograph”. 
Tabulating Machine Co., 

ington, . & 
U. S Printograph Co., La Crosse 


Adding Machine Co. 


Wis. , 
Universa 
: (Adding Ma 


St. Louis, Mo. 
chines.) 
New York. (Address 


Velox Co., 
ing Machines.) 
Machine Ce 
“Auxetphone” 


Victor Talking 
Camden, N. J. 

Yawman & Erbe Mfg. Co., Roch 
ester, N.Y. (Labeling Ma 
chines and Letter Copiers.) 


OHM™MPETERS. 
Testing. 


OIL ENGINES. See Engines. 

OIL FILTERS. See Filters, Ot! 

OTL "ew INDICATORS ANT 
} s. 

Chemelectric Co., 

om, ee BOXES. 


See Instrumente 


“ 


Chicago. 
See Boxes 


M....Ti AND LOCKS, Door 
See Door Openers and Locks. 
ORGAN BLOWERS. See Blow 

ers, Organ. 


OSCILLATORS, Fan. 
flectors. 

OUTFITS, Automobile Lighting 
See Automobile Lighting Out 


fits. 


OTTIT ET BOXES. 
Conduit. 
OUTRIGGERS, 
Brackets. 

OVENS. See Cooking Devices. 

OZONATORS AND AIR PURI- 
FTERS. 

Federal Sign System, (Electric) 
Chicago, TH. 

General Electric Co., Schenee- 
tady, N.Y. 

Sprague — Works, New 
York Cit 

Julius Andrae & Sons Co., Mil- 
waukee, Wis. (Submergeé 
Lamps, Hygro-Electric Moist- 
ener.) 

Carrier 
New York, N. Y. 

8. W. Cramer Co., Charlotte, N 
c (Air Purifying Apparatus.’ 

Chicago, IT! 


Bee De 


See Boxes 


Arc Lamp. 8¢e+ 


Air Conditioning Co. 


Duntley Mfe Co., 
‘Air Purifier.) 
Fries, J W, Winston-Salem, N 
Cc. “Hygrosse,” ‘“Clean-Air.” 
Rectmes SHeating & Mfg. Co.. 

St. Louis “Kinealy.”. 
Ozone Pure Alrifier Co., Chicago. 
Tl. (Ozone Apparatus.) 
Ozonizer Co., Chicago, Til. 
Standard Electro Utilities Co.. 
Chicago, Tl! “Vohr’. 
Thomas & Smith, Chicago, ™ 
(Air Purifying Apparatus.) 
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Warren Webster & Co., Camden 
N. J 


PACKING, STEAM. 

B. F. Goodrich Co., Akron, Ohio. 
“Superheat”. 

a. W. Johns-Manville Co., New 
York. 

New York Insulated Wire Co., 
New York. “Lightning Non- 
Tubular”. 

american Goetze Gasket & Pack- 
ing Co.. New Brunswick, N. J. 

a. W. Chesterton Co., Boston, 


Mass. “Metalbestos.”” 
clifton Mfg. Co., Jamaica Plain, 
Mass. 
Bureka Packing Co., New York. 
Jarlock Packing Co., New York. 
Jenkins Bros., New York. 
McCord Mfg. Co., Detroit, Mich. 


Rubber Mfg. Co., New 
“Success”, “Germane”, 

John”, “Hercules”, 
, Rainbow”, “Arc- 


Peerless 
York. 
“Honest 
“Uniphite” , 
tic’, “Zero 

Quaker city. temaee Co., Phila- 
delphia. “PPP” Packing. 

i. L. Robertson & Sons, 
York. “Eureka.” 

Steel Mill Packing Co., Detroit, 
Mich. “Safety” Metallic Pack- 
ing. 

Cc. §. Mineral Wool Co., 
York. 

PAINTS AND COMPOUNDS, In- 
sulating. See Insulating 
Paints. 

PAINTS, Preservative. 

Carbolineum Wood Preserving 
Co., Milwaukee, Wis. 

Joseph Dixon Crucible Co., Jer- 
sey City, N. J. “Griphite”. 

a. 


New 


New 


9 Johns-Manville Co., New 

Y 

Standard Paint aa New York. 
“Flexzite,” “P. - “PF. 6 GB.” 
“Giant.” 

Western Electrie Co., Chicago. 

& S. Brach Supply Co, New 
York. 

‘-A Wood Preserver Co., 8t. 
Louis, Mo. 

Flintkote Mfg. Co., New York, 
N. Y. “Rex No. % No. 2 and 
No. 1 Red.” 
yerman Importing Co., Chicago, 
“Hy-Boll-Oil.’ 

Standard Varnish Works, New 
York. “W. 

Sterling Varnish “Co. Pittsbureh 

Walpole Tire & Rubber Co., 
Walpole, Mass. “M. i 
Wyckoff Pipe & Creosoting Co., 
Portsmouth, Va. 

PANEL BOARDS. See Switch- 
boards. 


PAPER, Insulating Paper, Fuller 
Board, Press Board. 
a ee Mica Co., 


nd. 
Diamond State Fibre Co., Bridge- 


Valparaiso, 


port, Pa, 
american Mica Co., Newton, 
Lower Falls, Mass. “Puritan.” 


Carter, Rice & Co., Boston, Mass. 
Case Bros., Highland Park, 
Conn. (Fuller Board.) 
Case-Risley Press Paper Co., 
Oneco, Conn. (Fuller Board.) 
Merwin Paper Co. Hartford, 
Conn. (Fuller Board.) 
Pittsburgh Insulating Co., 

burgh, Pa. 
R. Ramsey Co., 
¥. 


Mfg. Co., 
Conn. 


Pitts- 


Penn Yan, 
N. 
Rogers Paper 
Manchester, 
Board.) 
Walpole. Tire 
Walpole, Mass. 


PAPER SLEEVES. See 
PARAFFINE. See Wax. 
PATENT SOLICITORS. 

Duvall, E. 8., Washington, PD. C. 
— L. G., Washington, 


Thomas Howe, New York, N. Y. 

Siggers, E. G,, Washington, D. C. 

PEARL. 

Erie Button Works, Erie, Pa 

‘ndependent Button & Machine 
Co., Chicago. 


PEELERS. Vegetable. 
Driven.) 


South 
(Fuller 


& Rubber Co., 
“‘Neponset”’. 


Sleeves. 


(Motor 


PENDANTS, Wiring. 
Fletcher Mfg. 
See 
Magnets. 
phia, 
Phila- 
James 
Foote, Pierson & Co., New York. 


ELECTRICAL REVIEW AND WESTERN 


Precision Instrument Co., De- 
truvit, Mich, 

wdueen-Gray Co., Philadeipwia, 
Pa. 


“MUTOMETER STANDARDS, 

gscctrical leotiug Luvuratvuries, 
New lork, N. X. 

PIANU PLAYEKS, Electric. 

Choraico Mfg. Co., Boston, Mass. 

F. Engelhardt & Sona, St. Jonne- 
ville, N. 

Foster-Armstrong Co., 
N 


Pittsfield. Mass 
FLEXIBLE 


Rochester, 


- ¥. 
Telelectric Co., 
PIGTAILS AND 
LEADS, 

Belden Mfg. Co., Chicago, LIL. 

Chas. E. Chapin Co., Inc., New 
York, N.Y. 

Rome Wire Co., Rome, N. Y. 

James Goldmark Co., New York, 
(Sole Selling Agent for New 
England Electrical Works, 
Lisbon. N #H.2 

PILOT HOUSES. Sce Fiouses. 

PINIONS. See Gears 

PINS ANP BRACKETS. Wood. 

Albert & J. M. Anderson Mfg. 
4v., Boston, Mass. 

F. Bissell €o.. Toledo, Ohio. 

Central Telephone & Electric Co., 
St. Louis, Mo. “Bois De Arc.” 


Electricut Engineers Equipment 
Co., Chicago, Ul. (Pipe Clamp 
Pins.) 

General Devices & Fittings Co., 
Chiecage, Ll. 


Ohio Brass Co., Mansfield, Ohio. 
Western Kiectric Co., New ork. 
W. M. Absher Co., North Wilkes- 


boro, N 
American Cross- Arm Co., Chica- 


go 
Clarence Call, North Wilkesboro, 
N. 


W. R. Carmichael, Ravenswood, 

W. Va 
Central “Mfg. Co., Chattanooga. 
Princess Anne, 


Cohn & Bock Co., 
Md 


Cottage Planing Mill Co., Ever- 
ett, Pa. 
— Machinery Co., Elkin, N. 
B. F. & R. P. Gravely, Martins- 
ville, Va. 
Houston & Liggett, Houston, 
Texas. 
Rural Hall, 


inf & Miller Co., 
Cc 


saante River Co., Minneapulis. 


Locust Pin Co., ‘Front Royal, Va 

H. Marcus, Muscoda, Wis. 

Minerallac Electric Co., Chicago. 
“Unity” Insulator and Pin. 

National Electrical Supply Co., 
Washington, D. C. 

Osborne & Son, Camden, N. Y. 


Oskosh Mfg. Co., Oshkosh, Wis. 
(Kalkeen.) 
Victor Petertyl, Traverse City. 

Mich. 
Pettingell-Andrews Co., Boston, 
Mass. (O'Neill Reinforced.) 


Philadelphia Electric Mfg. Co.. 
Philadelphia, Pa. 

or 4 Lumber Co., Swanton, 
hi 

Russell & Stoll Co.,, New York 
(Marine. ) 

Standard Pin & Bracket Co. 
Madison, Ind. 

B. F. Stevens Stave Co., Mar- 
tinsville, Ind. 

Texas Arm & Pin Co., Beaumont, 
Texas 

Towers Pin & Bracket Co., Elli- 
jay, Ga. 

Trammell Co., Louisville, Ky. 

. S. Bobbin & Shuttle Co., 


Providence, R. I. 
A. a4 Wade & Co., Shippensburg, 


PINS, INSULATOR, IRON. See 
Brackets, Iron 

PINS, INSULATOR, WOOD. 

Albert & J. M. Anderson Mfg. 
Co., Boston, Mass. 


Minerallac Electric Co., Chicago. 
“Unity” Insulator and Pin. 
PIPE BENDERS. See Benders. 


PIPE COVERINGS, STEAM. 
American Distmet Steam Co., 





Imperial Machine Co., New York. 
“Victoria”. 
—- Co., Geo., South Bend, 
n 
Co., Dayton, Ohio. 
“Etheridge”. 
PERMANENT MAGNETS. 
PHOTOMETERS; Lamp Testing. 
Leeds a * eek ete Co., Philadel- 
Thompson-Levering .Co., 
delphia, Pa. « 
Philadelphia, 
Pa. (Importer “Siemens & 
Halske’’.) 
“Matthews”. “Sharn-Millar’ 
& L. E. Gurley, Troy, N. Y. 





Lockport. N. Y. 

H. W. Johns-Manville Co., New 
York. 

PIPE CUTTING MACHINES. See 
Machines, Pipe Threading and 
Cutting 

PIPE ENDS. See Fittings. 

PIPE FITTING TOOLS. 

Borden Co., Warren, Ohio. 
“Reaver”. 

Steel City Electric (Co., Pitta- 
burgh, Pa. “Steel City’, 
“Thompson”. 

Armstrong Mfg. Co., Bridgeport. 
Conn 

So Supply Co., New 

— & Co., Derby Line, 

pe. & Curtis Co.. Bridgeport 
ann 

Eek Tool Co. Chicago. Ti 

Vanderman Mfg. Co.. Williaman- 





tic, Conn. 





PIPE HANGERS. See Hangers & 
slam 
See Hangers & 


PLANTS, * LIGHTING. 
ine Plants 

PLATES, CONDUIT OUYLET. 

Sprague Electric Wks., New 
York City. 

Colgan —, Wm. H., West New- 
ton, 

Renim Specialty Co., Brighton 
Station, Boston, Mass. (‘‘Re- 


nim.”") 

PLATES, FLUSH SWITCH. 

Arrow Electric Co., Hartford, 
Conn, 

Central Telephone & Electric Co., 
St. Louis, Mo. 

F. H. Loveli @& Co., Arlington, 
N “Double Ragle”’ 

Machen & Mayer Elec’! Mfg. Co., 

Philadelphia, Pa. “M. & M.” 

PLAIFURMS (Pole Seats). 


See Light- 


ft. Bissell Co., Toledv, Ohio. 

Hubbard & Co., Pittsburgh, Pa. 

Oshkosh Mfg. Co., osh, Wis. 

Anderson Forge & Mach Co., 
Detroit. Mich 

Hallett Iron Works, Harvey, Ill 


Kinsey Mfg. Co., Toledo, Ohio. 
M. Lanz & Sons, Pittsburgh, Pa. 
Fred L. Meeckel, Chicago, Il. 


North Penn Iron Co., Philadel- 
phia, Pa. 

PLATINUM. 

American Platinum Works, New- 
ark, N. 


Baker & Co., Inc., Newark, N. 2. 


J. Bishop & Co., Malvern, Pa. 
Commercial Research Co., Tuck- 
ahoe, N. Y. (Platinum headed 


rivets.) 
Thos. J. Dee & Co., Chicago, Ill 
Goldsmith Bros. Smelting & Re- 


fining Co., Chicago, Ill. 

c. S. Platt, New York. 

Roessier & Hasslacher Chemical 
Co., New York. 

Jas. Schawel & Co.. New York 

Emil Fumie Inc., Newark, 
N 

PLIERS, Wire Cutting. 

Arrow Electric Co., Hartford, 
Conn. “Economy.” 

Co., Cincinnati, 


ar = Tool 
Oh 


io. “Hargrave’’. 
H. W. Johns-Manville Co., New 
York (Insulated Handles.) 


Mathias Klein & Sons, Chicago. 
ill., “Goehst”. 
Hemenway Co., New 


rk. 
Western Electric Co., New York. 


Bergman Too! Mfg. Co., Buffalo, 
N. Y “BB” 

Billings & Spencer Co., Hart- 
ford, Conn. 

Cc. E. Bonner Mfg. Co, Cham- 
paign, [ll. ‘Victor’ 

. Bryant Electric Co., Bridgeport, 
Conn. 

Crescent Too! Co., Jamestown, 
R. F. 

Cronk & Carrier Mfg. Co., El- 
mira, N. ; 

— Tool Co., Downers Grove 
Erie Tool Works. Erte, Pa 
Industrial Novelty Co. Chicago, 
Til. (Importers ) 

Montgomery & Co., New York. 
(Importers. ) 

Newark, N 


Cc. 8. Osborne & Co., 
J 


Peck, Stow & Wilcox Co., South- 
ington. Conn. 

Reed Mfg. Co., Erie, Pa. 

Wm. Schollhorn Co.. New Haven. 
Conn. “Bernard's”. 

Schuchardt & Schutte, New York. 


{Importers “Lindsirom”, “8S. 
& 8."*) 

Utica Drop Forge & Tool Co. 
Utica, N Y 

Vom Cleff & Co., New York. (Im- 


porters of Frye’s Patent Splic- 

Ing Pliers ) 
Whitaker Mfe (Co.. 
PIUG CUT-OUTS 
PLUGS, Attachment. 

ment Plues.) 
PT TGS. Frtension. 
Phelps Mfg. Co., Detroit, Mich. 
PLUGS, Fuee (See Fuee Pines ) 


Chicago Tl 
See Cut-Outs. 
(See Attach- 














PLTGS AND RECEPTACLES. 
Ratterv Chareing 

Albert & J. M. Anderson Mfg. 
Co., Roatan, Wasa. 

Delta-Star Electric Co., Chicago. 

General Flectric Co. Schenectady. 

Metropolitan Engineering Co., 
Rrookivn. N. ¥. 

Universal Electric Stage Lighting 


Co., New York, N. Y. “Kliegl.” 
Kussell & Stoll Co. New York 
a AND RECEPTACLES. 

nan. 

Arrow Electric Co., Hartford, 

Conn, 
Chelten Elec. Co.. Philadelphia. 


General Electric Co., Schenectady 

Hart Mfg. Co.. Hartford. Conn 
“Miamend HH”. 

Hervey HWobhell. tIne.. Rridgeport 
Conn, (Indicating Receptacles.’ 


ELECTRICIAN 


93 





H. T. Paiste Co., Philadelphia. 
Pa. “Fielding. 

Trumbull Electric Mtg. Ce 
Plainville, Conn. 

Bryant BEiectric Co., Bridgeport 


Conn. (“Chapman” and “Ruby’ 
Sign Receptacie.) 
Chicago Electric Mfg. Co., Chi 
cago, Ill. “Handy” 
Hart & Hegeman Mfg. Co., Har- 
ford, Conn. “H. 8.” 





& 

Machen & Mayer Elec’! Mfg. Co., 
Philadelphia, Pa. (“M. & My 
Standard Indicating Heater Re- 
ceptacles. ) 

Metropolitan Elec. — Ce.. 
Long Island City, N. 

Perkins Electric Switch Mts. Ce. 


Bridgeport, Conn 

PLUGS AND RECEPTACLI . 
Stage. 

Frank Adam Electric Co., & 
Louls, Mo, 

General Electric Co., Schenectadéy 
N. ¥. (Double Ended Recep. 
tacle.) 

Manhattan Electric Supply Ce. 
New York, 

Stanley & Patterson, New Yors 
“Fielding” 

Universal Electric Stage — 
ing Co., New York. — 

Western Electric Co., New ¥. ork 

Chicago Elec. Mfg. Co, Chicage 
Ih. (“Handy” Stage Connee 
tors.) 

Condit Blectrical) Mfg Co., Bos 
ton, Mass 

Electric jeae Lighting Co., Chi 
cago, Ill. 

Russell & Stoll Co., New York 

Tregoning Electric Mfg. Co 
Cleveland. Ohio. 

PLUGs, Condit. (Wood.) 

Cc. H. Lever Mfg. Co. Chicage 
Til. 

Philadelphia Electrical Mfg. Co 


Philadelphia, Pa 

J.C. Wolf, Westville, N. J. 

PLUGS, Spark. 

Emi] Grossman & Co., New Yor 
“Red ead”. 

Hartford Pump & Mfg. Co., Bes 
ton, Mass 

Heinze Elec. Co., Lowell, Maas 

Jeffrey - Dewitt Co., Detroit, Mics 

_s “Reliance”, ‘“Hdlse: 

Double System”’. 

Long Bros., Kokomo, Ind 

Cc. A. Mezger, New York, 
Proof”. 

Milwaukee 


“Boet 


Auto Specialty Ce. 
is 


Milwaukee, “Victor”. 
“Centre Fire’’. 

A. R. Mosler & Co., New York 
“Beat-Em-All”, “Triumpb”. 
“Split-Fire”’ 

Never-Miss Mfg. Co. Langing 
Mich. 

New York Mica & Mfg Co., As- 
burn, N. Y. “Wright” 

Oakes & Dow Co., Boston, Mass 
“Sootless”, ‘“‘Comet”. 

Orswell Ignition Co, Bortca 
Mass. 

Rajah Auto Supply Co, Blorm 
fleld, J 

Co., Boatca 


Randall-Faichney 
‘Binge”’ 


Standard Co., Torrington, Cons 
“Rreech Block’’. 

Volcano Spark Plug Co., Ashland 
Ohto 


BRUSHES. Ae 
also Des- 


PNFUMATIC 
Rrushes, Pneumatic 
ters 

POCKET METERS. 
Ratterv 

POLARITY INDICATORS 
Instrumente 

POLE MEASURING INSTRT.- 

MENT. See Instruments. Pole 

Measuring 

POLE ERFCTORS. 

Ww. N. Matthews 

Louis, Mo 

POT ES, Concrete. 

American Steel & Wire Co., Chi- 
eago, TIL. 


See Gaures 


& Bro. #@t 


American Conerete Pole Co. 
Richmond, Ind. 

Hollow Concrete Pole Co., Okle- 
homa City, Okla. 

New York Pole Co., New York 
(Reconstructing Tubular Iree 


Poles.) 
Pettviohn Co., 
‘Columne ' 

“~vT Fe tran and @teel, 
The Carbo Corporation, Chicago, 


Terre Haute. In’ 


Bates Expanded Steel Truss Co., 
Chicago. 


Casey-Hedges Co., Chattanooga. 
enn. 

Central Foundry Co., New York 
City 

“e'umbta Marhine Werks @ 
Malieable Iron Co., Brooklyn 
ae 

Mareond Steel Pole Co. Phila- 
deiphia. Pa. (Tapered ) 


tleetric Railway Equipment Ca. 
Cincinnati. Ohto. 
franklin Steel Co.. Franklin, Pa. 





Manhattan Electrical apply Ce 
New York. “Mesco”. 





“Tripartite”. 
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Gee Se Biyria, Ohio. “Shel- 


Bimer P. Morris, New York City. 
Mational Tube Co., Pittsburgh, 


Pa. 

R. D. Nuttall Co., Pittsburgh, Pa. 

-Philadelphia Blec. & Mfg. Co., 
Philadelphia, Pa. 

Railway & Industrial Engineering 
Co., Pittsburgh, Pa. 

Sectional Stee: Pole Co., Minne- 
epolia. Minn. (Sectional.) 


ted. 
Bros & Co., Spokane, 
& Hill Co., Minneapolis, 
Vato Ciashe Ce., Minneape- 
W. F. Goltra Co., Cleveland, O. 
POLES, Wood. 


Idaho. 
Orawford Cedar Co., Menominee, 
Deal Lumber Co., L. K., Des 
M Ia. 


Duluth Leg Co.. Dulnth, Minn. 
Fowler Cor, John H. 


( ress. 
Sumbird Lumber Co., Sandpoint, 
Idahe. 


Larson Bros. Lumber Co., Min- 
neapolis, Minn, 
Co., Spokane, 


Lindsley Bros. 
Wash. 
Mac Gillis & Gibbs, Milwaukee, 


National Pole Co., Escanaba. 


Mich. 
Naugle Pole & Tie Co., Chicago. 
@ Hill Co., Minneapolis, 


Partridge Lumber Co., T. M., 
Min lis, Minn. 


Y. 
Sterling ry Son Co., W. C., Mon- 


ree, Mich. 
Torrey Cedar Co., Clintonville, 
Minneapo- 


Valentine-Clark Co., 
‘o.. New York. 


lis, Minn. 

Western Electric Co. 

Zenith Cedar Co., Duluth, Minn. 

Bell Lumber Co., Minneapolis, 
Minn 

B. J. Carney & Co., Grinnell, Ia. 

shattanooga Pole Co., Chatta- 
nooga, Tenn. 

Cherry River Boom & Lumber 
Co., Richwood, W. Va. 

Crescent Lumber Co., Pittsburgh, 


Faris & Mayhew Lumber & Pole 
Co.. Denver. Colo. 

Goltra Tie Co., W. F., Cleve- 
land, O. 

Hoit Lumber Co., Oconto, Wis. 

Maloney Bros., Spooner. Wis. 

McCullough & Moss, Minneapolis, 

Lumber 


inn. 
Morrison Co, J. W.. 
Minneapolis, Minn. 
Pacific Coast Pole Co., Spokane, 
Wash. 
Paducah Pole & Timber Ce., 
Paducah, Ky 
Pendleton & Glikey, Minneapolis, 
Minn. 

Three States Cedar Co., 
apolis, Minn. 
Western T.omber 
Spokane, Wash. 
ay Cedar Co., 


roles: Trotiey 
American Bridge Co., New York, 
POLE CHANGERS. 
Current Electric Co., Chicago, 
an “Standard”, - 
elloxg Switchboa: @ Supply 
Co., Chicago, Tl. 
Homer Roberts Co., 
Chicago, Il. 
Sandwich, 
Muncie, 


Minne- 
& Pole Co., 
Witten- 


Telephone 
Co., 
Co., 


Sandwich Mfg. 
Electric 


POLE JACKS. 

Templeton, Kenly & Co., 
Chicago. “Simplex.” 
POLE stATS AND LADDERS. 

See Platforms 
POLE STEPS. 
American Steel @ Wire Co., Chi- 


eago, Til. 
J. M. Anderson Mfg. 


Albert & 
Ce., Boston, Mass 

‘Bouth Bend, 
only.) 


Co., Geo. 
Ind. na Removable 
cand fi Co., ree . Pa. 
fg. Co., Osh Wis. 
——- ~t Iron & onal Mfg. Co. 
Lebanon, Pa. 
Capital Elec. Co.,  — Lake City, 
tah. McBri 
Blectric Be uy Beulpment Co., 
Cincinnati. Ohio. 4 Co. Pail 
a & Townsen a- 
‘Aetphia. Pa 
Taland Steel Co., Chicago. Til. 
M. Lanz & Sons, Pittsburgh, Pa. 


Til. 
Warner 
tnd 


Ltd., 





Michigan Bolt & Nut Werks, De- 
troit, Mich. 

—— ee & Steel Co., Chi- 

Rockford Bolt Co., Rockford, Ill. 

as ef & Foote Ca, Newark, 


St. Louls Malleable Casting Co., 
St. Loula, Mo. 


POLETOPS, lang Lamp. 

Geo. Catter wy 2. 
kee, Movie. 

Casey-Hedges Co., Chattanooga, 
‘enn. 

—— Foundry Co., New York 
it 


y. 

Electric Railway Equipment Ce., 
Cincinnati, Ohio 

Elmer P. Morris, “New York City. 


POLICE SIGNALS. See Fire 
Alarms. 


POLISHERS AND BUFFERS, Mo- 
tor Driven. (For portable 
forms, see Toola Portable.) 

Roth Bros. & Co., Chicago, Tl. 

Viamond Machine Co., Previ- 
dence, oc 
0., 


R. IL. 
— Machine Worcester, 


POLISHERS See Floor 


Floo 
Cleaners and Polishers. 


POLISHERS, Shoe. (Motor 
Driven.) 


Roth Bros. & Co., Chicago. 
Burkhart Automatic Shoe Pol- 
ishing Machine Co., Buffale. 
Reason Elec. Automatic Shee 
ee Machine Co., Pontiac, 
ch. 


PORCELAIN, Special Shapes. 
Cook Pottery Co., Trenton, N. J. 
ect. Porcelain Co. 


ay, O. : 
> ae & Son, Parkersburg, 
mi. 2 * Seymour, Inc., Solvay, 
Peru Electric Co., Ind, 
Peru 
Star Porcelain Co., Trenton, N. J. 
Thomas & Sons, R.. E.Liverpool,O. 
ey ~ypeanmees Electric & Mfg. 
0 
Colonial Sign & Insulator Co., 
Akron, Ohio. 
Empire China Works, Brooklyn. 
oy Faience Co., Hartford, 
onn 


Imperial > cr Works, Tren- 


Peru, 


(Insula- 
bes, 


Cook Pottery Co., Tren 
(Wedge Split Insulators.) 
Findlay Electric Porcelain 


tady, N. Y. 

Illinois Electric Porcelain Co., 
Macom 1. 

lose Insulator Mfg. Co., Victor, 


J. H. Parker & Son, 
burg, W. Va. 

Ohio Brass Co., Mansfield, Ohio. 
(Mine and Tunnel Insulators, 
Entrance Tubes.) 

“- & Seymour, Ine., Solvay, 


Y. 
star Porcelain Co., Trenton, N. 
Thomas & Sons, R., E.Liverpool, 3: 
Western Electric Co., New York. 
ey ~ ees Electric & Mfg. 


White Co., T. C., St. Louis, Mo. 
E. H. Ball & Co., Cedar Rapids, 
Iowa. (Cleats.) 
Benbow Co., Cincinnati, Ohto. 
(Mine Insulators.) 
Sign & Insulator Co., 
Akron, Ohio. “Murdock” 


Colonial 
Cleats. 
Porcelain Co. J. H. 


General 
Parker & Son, Reice Agents, 
Hartford, 


Parkersburg, W. 
a Faience a 
Imperial Porcelain Works, Tren- 
ton, N. J. ¢“Duggan” Cleats.) 
a eee Mfg. Co., Victor, 
Paragon Electric Co., 
Il. (Self-Tying Knob.) 
Peru Blectric Co., Peru, Ind. 
Snyder-Hunt Co. Belle Plaine, 
Iowa. (Insulators.) 


(Cleats and Knobs.) 
ee, Seas Works, Brook- 


Specialty Co., 
Haute, Ind. (Special 
tors.) 


Weber Elec. Co. (Henry D. Sears, 
Gen’! Sales Agt., 131 State St.. 
Boston, Mass.) (Cleats and 
Knobs.) 

POROUS ak See Cups. 


POROTS JAR 
Congaeel sien & Insulator Co., 


PORTABLE FANS. See Fans. 
PORTABLE GUARDS. See Guards. 


Parkers- 


Chicago, 


Universal Terre 


Insula- 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


PORTABLES. Electric Beading 
Lamps, Portables, Floor fPer- 


Chienee Reed Ware Mfg. Co., Chi- 


cago. 
Faries Mfg. Co., Decatur, Tl. 
Franks Mfg. Co., Rock Island, 


mL. 

General Electric Co., Schenectady, 

Ideal Lamp Mfg. Co., Faribault, 

H. W. Johns-Manville Co., New 
York. 


Leindorf Electric Light Co., Inc., 
New York City. 


Metal Specialties Mfg. Co., Chi- 
cago, 


Usona Mfg. Co., New York City. 

Wallace Novelty Co., New York 
City. 

Acme Metal Mfg. Co., Chicago, 


Works, New York, N. Y. 
& Fixture Mfg. Co., 


es Rocks, Pa. 
& Hubbard Mfg. Co., 
Meriden, Conn. 
Chicago Lamp & Fixture Ce., 
Chicago, Ill. 
Cincinnati Artistic Wrought Iron 
Works, Cincinnati, Ohio. 
Colonial Art Glass Co., a 
Dale Co., The, New York, N. 
a eed Brass Works, Reeding. 


Flanagan & Biedenweg Co., Chi- 
cago, 
— Pottery Co., Flemington, 


Gall- tee Mfg. Co. Buffalo, 


Gold Furniture Co., Chicago, III. 
Goodwin & Kintz Co., Winsted, 


Conn. 
Goshen Stamping & Brass Co., 
Goshen, Ind. “Security’’. 
Gudeman & Co., New York, N. 
Y. (Decorative.) 
Handel Co., Meriden, Conn. 
Herwig Art Lamp Shade Co., 
Chicago, Ill. 
Andrew H. Hoag Co., New York. 
Imperial Art Glass & Lamp 
Works, New York, N. Y. 
Lynch Co., Geo. C., New York. 


McFaddin Co., H. G., New York, 
mB Y. “Emeralite”. 

McKenney & Waterbury Co., 
Boston, Mass. “Harrigan”. 
McLeod, Ward & Co., New York, 

Y. “Kinsman”. 

Edward Miller & Co., Meriden, 
Conn. 

Morgan & Sons, John, New York. 

Morse, Frank W., Boston, Mass. 
“Blectrofier” 

Neuhauser Co., D. L., Chicago. 

Noe & Sons, Wm. R., New York. 

Paragon Electric Co., Chicago. 

Patterson Tool & Supply Co., 
Dayton, Ohio. 

Pefco Sales Co., Peoria, Il. 

Pittsburgh Lamp Brass & Glass 
Co., Pittsburgh, Pa. 

Plume & Atwood Mfg. Co., Wa- 
terbury, Conn. 

ss ~ wad & Son, Fort Wayne, 
nd. 

Salo Mfg. Co., Binghamton, N. Y. 

Schuler Art Glass Co., Chicago. 

A. J. Scribner. Gloversville, N. Y. 

St. Louis Brass Mfg. Co., St. 
Louis, Mo. 

Stavenhagen Co., W. H., Town of 
Union, N. 

Stehlin-Miller “&@ Henes Co., New 
York, N. Y. “Rockoff”. 

Tietgen, Falk & Co., Chicago, Ti. 

Turner & Seymour Mfg. Co., Tor- 
rington, Conn. 

Unique Art Glass & Metal Co., 
Brooklyn, N. 

Wappler "Blectric “Mfg. Co., New 
York. 

Weintraub Brass Mfg. Co., New 
Yor Y. 

Wells Light Co., Jersey City, N. 
J. “Wallworks”. 

Phoenix Glass Co., New York. 

Western Lamp & Brass Works, 
Chicago, Ill. 

Whaley & Co., J. A., New York. 

oO. C. White Co., Worcester, Mass. 

L. A. Williamson Co., New York. 
“Flexilyte.” 

POSTS, Lamp Are, Tungsten. 

Carbo" Steel Post Co., Chicago. 

Central Electric Co., Chicago, Ill. 

Outer Co., Geo., South Bend, 


Ind. 
Delta-Star Electric Co., Gatease. 
Flour . Ornamental 


Line Material 
waukee. Wis. 

McDonnell [Iron Works, 
Moines, 

Metropolitan Engineering Co., 
New York City. 

oS to Foundry Co., Owens- 

Chattanooga, 
New York 


Casey “Hedges Co., 


enn. 
Central Foundry Co., 
City 
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Cheesman & Co., M. V., Misha- 
waka, Ind. 


Cross Bros. Iron Wks. Bugene, 
Ore. ° 


Dearborn Foundry Co., Chicago. 
ae Ss a oS Contracting 
™Gincinast, Oxo ent 
ripe OS yute, J. W. New 
a Foundry Co., Day- 


Love Bros., Aurora, II. 


“ee Blec. & Mach. Co., Bos- 

on, Mass. 
ed J. Meyers Mfg. Co., Ham- 
ilton, Ohio. 

Minneapolis Steel & _sancttneey 

Co., Minneapolis, Min 

Elmer P. Morris, New "York City. 

J. vie: Mott Iron Works, New 
ork 

Ornamental Lighting Pole Ce.. 
New York. 

Paxton & Vierling [Iron Co., 
Omaha, Neb. 

Pettyjohn Co., Terre Haute, Ind. 
(Reinforced Granite Concrete.) 

Philadelphia Elec. & Mfg. Co., 
Philadelphia, Pa. 

Smyser-Royer Co., Philadelphia 

Southern Wheel Co., St. Louls, 


o. 
St. Paul Foundry Co., St. Paul. 
— Metal Mfg. Co., Canton, 


oO. 

Wallace Machine & Foundry Co. 
Lafagette, Ind. 

Western Gas Cons. Co., Fort 
Wayne, Ind “Ionic”. 

POSTS, Binding... See Binding 
Posts 

POTENTIOMETERS. 

Leeds & Northrup Co., Philade)- 


phia, Pa. 
at, heed Co., Philadeiphia. 


a. 
POTHEADS AND SLEEVES, Pot- 
> a Brackets. 
. Bissell Co., Toledo, Ohio. 
Mfg. Co., 


B Conn. 
Central Electric Co., Chi 
Star Electric — 


New 


» TL 
leage. 
ment 


tady, N. Y. 
General —— & Fittings Co., 


Chica 
a wb. “The, New York, 


Schweitzer "2 Conrad, Inc., Chi- 


Standard Underground Cable Co.. 
Pittsburgh, 

Colonial Sign & Insulator Co., 
Akron, Ohio. (All Porcelain 


Potheads.) 

G. & W. Elec. Specialty Co., Chi- 
cago, Ill. (Porcelain.) 

Minerallac Electric Co., Chicage. 

| & Schneider, New York. 

Moon Mfg. Co., Chicago, Ii 
(Self-Soldering.) 

POWER FACTOR METERS. &ee 
Instruments. 


Co., Milwaukee, Wis. 
General Bakelite Co., New York. 


Lindsley Bros. Co., Spokane, 
Wash 

=e. Spenenge. 
Minn. “Creose 


American Wood SS aareean Ce., 
Chicago. Ill “antiseptine”. 
Anthracenol ood Prese 
Co.. New York. “Barol”. 
Atlas Preservative Co. of Amer- 
ica, New York. c 
0., 


L. 8. Brach Supply 
Wood Preserver Co., 


American Mfg. 


New 
st 
Boston, Mass 


Di-Electric Mfg. Co., St. Louis, 
Mo. “Phenoleum”. 

Grosche & Co., Bruno, New York. 
— = Carbolineum”. 

Indiana Refining Co., Cincinnati. 
Ohio. “Timbersphalt”. 

Missouri Black Enamel & Paint 
Co., St. Louis, Mo. SKenstone” 

Patton Paint- Co, Milwaukee, 


Wis. 
v. 8. Wood Preserving Co., New 


Yo 
Universal Pole & Post Preserv- 
ing Co., Circleville, Ohio. 
See Coil 


Bliss Co., B. A 

Cleveland Punch & Shear Works. 
Cleveland. Ohio. 

Ferracute Mach. Co., Bridgeton, 


N. J. 
ae & Jones Co., Wilmington. 
Del. 
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Long & Allstatter Co., Hamilten, 
Ohio. 
(Electric 


Waterbury, 


Scribner, Gloversville, 


TERS’ AND BOOKBIND- 

OES, GOERS. (eter 
Driven.) 

american Folding Machine Co., 
Cleveland, Ohio. 7 

4 e Founders Co., Bos- 

_—— Tee (Stitching Ma- 
chines.) nei 
tomatic Coinwrapping Machine 

Ce. New York. (Mailing Ma- 
chines.) — n 

hart Bros. & Spindler Co., 

“i York. (Saw Trimmers.) 
ffum Tool Co., Louisiana, Mo. 

Du utomatie Printing Presses.) 

pers Brass Co., Philadel- 
mnie, Pa. (Paper Folding Ma- 
chines.) 

Dexter Folding Co., Pearl River, 
N. Y. welmes pene?) 

kok Mfg. Co., . Oo 

——— Pa. (Book Binders’ Ma- 

hinery.) 

Latham “Machinery Co., Chicago, 
Ill. (Stitchers. 

Mergenthaler Linotype Co., Kew 
York. (Typesetting and Casting 
Machines.) 

Miehle Printing Press & Mfg. Co., 
Chicago, Ill. (Printing Presses.) 

Murray Machinery Co, Kansas 
City, Mo. (Photoengraving, 
ae ne 54/ and Color 
Machinery. 

Pan-Electric Mfg. Co., St. Louis, 
Mo. (Job Press Outfits.) 

Rosback Co., F. P., Benton Har- 
bor, Mich, (Perforators and 
Stitchers.) 

Roth Tool Co., B., St. Louis, Mo. 
(Embossing Presses.) 

Royle & Sons, John, Paterson, N. 
J. (Routing Machines.) 

Unitype Co., Brooklyn, N. Y. 
(Typesetting Machines.) 


Wagenhorst & Co., J. H., Youngs- |, 


town, Ohio. 
Wesel Mfg. Co., F., New York. 
(Trimming and Shaving Ma- 
chines.) 


PRINTING ATTACHMENTS FOB j|; 
ETERS. 


MET 

Minerallac Electric Co., Chicago. 

PRISMS. 
See Crystals. 

PRODUCERS, Gas. 

Allis - Chalmers Manufacturing 
Co., Milwaukee, Wis. 

Feirbaniee, Morse & Co., Chicago. 
iil. 

Westinghouse Machine Co., East 
Pitteburgh, Pa. 

“1 Engrg. Co., Pittsburgh, 

a. 

DuBois Works, DuBois, 
Pa. 

ra Pottery Co., Flemington, 


Gas Machinery Co., Cleveland, 
Ohio. 


Iron 


Gates Potteries, Terra Cotta, Ill. 

Industrial Power Co., Milwaukee, 
Wis. “Atkinson”. 

Minneapolis Steel & Mch. Co., 
Minneapolis, Minn. 


ew Yor Engine Co., New 
York, N. Y. 

Power & Mining Machinery Co., 
New York, N. Y. “Loomis- 
Pettibone”. 

Sheffield Gas Power Co., Kansas 
City, Mo. 

Western Gas Engine Co., Los 


Angeles, Calif. 
Wie quae Gas Co., Rochester, 


Wood & Co., R. D., Philadelphia. 

PROJECTO Electric. (Search 

Light) RF or Stage Projecters. 

6 By Electric Works, Ft. 
ie, 

General Jo eetate Ce., Schenec- 

Niagara Searchlight Co., New 


Yor 
Western Electric Ce., New York. 
Bogue J.. New 


Electric Co., C 

k, N. Y. 

Cosmne & Finch Co., Cincinnati, 
0. 

—., Elecl. Mfg. Co., New York, 


Rushmore Dynamo Werks, Plain- 
field, NW. J. 
Silvey Blectrie Co., Dayton, O. 
PROJECTORS, Post Card. 
Victor Anitmato 
Dovetail eTeph Co., Tne, 
PROJE RS. Sign. 
lectre A@-Lite Co. W ‘ork. 
Cera Electric Co., Schem “ ’ 


Pittsbur 
Pittsburgh Pa’ Specialties Co., 











PROJECTORS, (Bee 
also Fuses, ) 

D wi” Fuse Co., Providence, 

Frank B. Cook, Chicago. 

Homer Roberts Mfg. Co., 
cago, Ill. 

PULL CHAIN INSULATORS. 
See Insulaters. 

PULL SOCKETS. See Sockets. 

YS, Arc Lamp. (See also 

Pulleys, Cutout.) 

Goonge Cutter Co., South Bend, 
In 

Fort Wayne Elec. Works, Fort 
Wayne, Ind. 

Line Material Co., South Mil- 


wauk: Wis. 
Western Electric Co., New York, 
Fletcher Mfg. Co., Dayton, Ohie. 


Chi- 


Electrical Construction Supply 
Co., Springfield, Ohio. 

Philadelphia Blec. & Co., 
Philadelphia, Pa. 

PULLEYS, Cutout. (For Are 
Lamps.) 


Geo. Cutter Co., South Bend, Ind. 
Line paoteriaS Co., South Mil- 


wolon ic Co., New York. 
National Sewing Machine Co., 


Belvidere, Ill. “Mayo”, “Bel- 
ere.”” 

Thompson Electric Co. Cleve- 
land, O. 


PULLEYS, Paper. 

Rockwood Mfg. Co., Indianapolis. 

PULLEYS, Wood. 

Bradford Belting Co., Cincinnatl 
Ohio. “Monarch”. 

Detroit Wood Pulley Co., De- 
troit, Mich. 

Dodge Mfg. Co., Mishawaka, Ind. 
“Independence”. 

Donegan & Swift, New York, N. 
Y. “Swifts” 


Keasey Pulley Co., Toledo, Ohio. 
Medart Patent Pulley Co. St 


Louis, Mo. 

Ohio Pulley Co., Marion, Ohio. 
“Buckeye”. 

Ohio Valley Pulley Works, Mays- 
ville, Ky. “Limestone”. 

Oneida Steel Pulley Co., Oneida, 
N. ¥ 


Paul Mfg. Co., Fort Wayne, Ind 


' Reading Wood Pulley Co., Read- 


ing, 
an Pulley Co., Columbus, 
Ind. 
Saginaw ae. Co., Saginaw, 


South Bend Pulley Co., Soutb 
Bend, Ind. 

Wing & Co., J. T., Detroit, Mich. 
“Detroit”. 


PULLS, Socket. See Attachments. 


PULMOTORS. 
Draeger Oxygen Apparatus Ca., 
Pittsburgh, Pa 


PUMPS, Air and Vacuum. (See 
also Brushes, Pneumatic), and 
Garage Pumps. 

Bishop - Babcock - Becker Co,, 
Cleveland, Ohio. (“Eureka’ 
Air Pumps.) 

Brunner Mfg. Co, Utica, N. Y. 

A. M. Carron, Pittsburgh, Pa. 

Connersville Blower Co. Con- 
nersville, Ind. (Vacuum.) 

Connelisville Machine & Car Co., 
Connellsville, Pa. (Vacuum.) 

Dal Mfg. Co., Chicago, Ill. (Tire 
Pumps.) 

Gearlesg Automatic Pump Co., 
Rock Island, IIL 

Kellogg Mfg. Rochester, N. 
Y. (Auto Tire.) 

Leiman Bros., New York... (Va- 
cuum.) 

Palm Engineering Co., Detroit, 
Mich. (Vacuum.) 

Pittsburgh Automatic Air Pump 


Co., Pittsburgh, Pa. 
BSiebert-Welch Co., Columbus, O. 


PUMPS, Beer. 
Brown Beer Pump Co. EB. E., 
Bosten, Mass. 


Iewa Mfg. Co., Oskaloosa, Iowa. 
Vagmas Mfg. .Co., Cincinnati, 


PUMPS, Water. 

Allis- Chaimers Manufacturing 
Co., a Wis. 
Bagiow.) 

Marelli & Co., Ltd., Ercole, New 
York. (Centri ) 


fugal.) 
Allentown Rolling Mills, Allen- 
town, Pa. “Aldrich”. 


Co., Bat- 
ch. “Marsh”. 
Works Aurmra, 


i 
American Well 
™ 








Automatic Rotary Pump Co., 
New York, N. Y. 
es Mfg. Co., Mansfield, 
Ohio. (Power Only.) 
Beach-Russ Co., Brooklyn, N. Y. 
(Rotary.) 
Blackmer Rotary Pump Power 
Mfg. Co., Petoskey, 
(Water 


Mich. 
Pumps.) 
Blake Pump & Condenser Co., 
ass. 


Fitchburg, 

Blakeslee Mfg. Co., Duquoin, II. 

Bliss Co., EB. W., Brooklyn, N. 
Y. “Marbourg”. 

Buffalo Steam Pump Co., Buffalo. 

A. 8S. Cameron Steam Pump 
Works, N. Y. 

Canton-Hughes Pump Co., Can- 
ton, Ohio. 

Centrifugal Pump  Co., 
York, N.Y. (Silent 
Centrifugal House Pump.) 

Chambersburg Engrg. Co., Cham- 
bersburg, Pa. 

Chicago Pump Co., Chicago, Ill. 

Columbus Steam Pump Works, 
Columbus, Ohio. 

Davidson, M. T., New York. 

Dayton Hydraulic Machinery Co., 
Dayton, Ohio. (Turbine.) 

Dean Bros. Steam Pump Coe., 
Indianapolis, Ind. 

De Laval Steam Turbine Co., 
Trenton, N. J. (Centrifugal.) 

Deming Co., Salem, Ohio. 

— W. & B., Middletown, 
onn, 

Dow Pumping Engine Co., Geo, 
E., San Francisco, Calif. 

is Iren Works, 


New 
Elec. 


DuBois, 

Pa. 

Epping-Carpenter Co., Pitts- 
burgh, Pa 

Erie Pump & Engine Works, 
Erie, Pa. (Turbine.) 

Erwin & Co., Chicago, NL (Tri- 
plex.) 

Evans & Co., C. H., San Fran- 
cisco, California. “Thompson 


& Evans”. 

Fairbanks, Morse & Co., Chicago. 

Fort Wayne Engrg. & Mfg. Co., 
Fort Wayne, Ind. (“Paul” 
House Pump.) 

Foster Pump Works, Brooklyn, 


N. Y. a A 

— Iron Works, Pottsville, 
a. 

a | aeaeeed Co., Quincy, 

Globe Mfg. Co., Battle Creek, 

c 

Goulds Mfg. Co., Seneca Falls, 
N. Y. (Power.) 

Gugse Steam Pump Co., Ashland, 
a. ; 

— Iron Works, Mahanoy City, 
a. 

Guild & Garrison, Brooklyn. 


Hall Steam Pump Co. Alle- 
gheny, Pa. 
Harris Pump & Supply Co., 


Pittsburgh, Pa. 

Heisler Co., St. Marys, Ohio. 

Hill Machine Co., Anderson, Ind. 
(House Pumps.) 

Holland Machine Co., New York. 

Hooker Steam Pump Co., 8t. 
Louis, Mo. 

International Steam Pump Co., 
New York, . ¥.. “Deane”, 
“Blake”, “Jeansville”’, “Show”, 
“Knowles”, “Laidlaw - Dunn - 

“Prescott”, ““Worth- 


Jackson Byron Iron Works, 
Berkeley, Cal (Binking 


mps. 
Janette Mfg. Co., Chicago, Ill. 
Jarvis Engine & Machine Works, 


Lansing, Mich. “House 
Pumps”. 

Jeffrey Mfg. Co., Columbus, 
Ohio. (Mine Only.) 


Benj. F. Kelley & Son, New 
York. . 
Kerr Turbine Co., = N. 


York. (Turbo Pumps. 
Lea Equipment Co., New York. 
(Turbine.) 


Lucas Pump Co., Dayton, Ohio. 
(“Best-yet” Power Pump. 

Luitwieler Pumping Engine Co., 
Rochester, N. Y. 

Manistee Iron Works Co., 
istee, Mich. 

Mason Regulator Co., Boston. 


Mast, Foos Co., Springfield, 
Ohio. (“Buckeye” Power 
only.) 

John H. McGowan Co., Cincin- 
nati, Ohio. 

Samuel L. Moore & Sons, Eliza- 

' beth, N. J. 

Morris Machine Works, Bald- 
winsville. N. Y. 


Mutual Beer Ce. 
York. Pump . New 


Pw. 7 Myers & Bro., Ashland 
0. 
‘National Steam Pump Co., Up- 


per Sandusky, Ohio. 
Frank L. Patterson & Co., New 


York. 
Pattin Bros. Co., Marietta, Ohie 
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Platt Iron Works Ce. Daytem 
Ohio. “Smith-Vaile”. 
Reliance Machine & Toel Works 
t. Mo. “Heeker”. 
Rider-Ericsson 2 Co., New 
Gee. 5. Roberts “Go” Danten 
\ q oberts » D 
Chee wo ~ 
. . Roots ° 
nersville, Ind. ae 
Rotary House Pump Co., New 
York. “Von Pittler’”. 
Roth Mfg. Co., Columbus, ‘Ind 
Rumsey & °o, Ltd, Se 
Falls, N. Y. (Power only.) 
Sanitary Pump Co., Dayton, O. 
Schaefer Bros. Co., Chicago, Ill. 
Scranton Steam Pump Os. 
Scranton, Pa. 
Service Pump Co., Orrville, Ohie 
“Conkell’”’, 
Star Pump Co., Boston, Massa. 
Stewart Heater Co., Buffalo. 
Taber Pump Co., Buffalo, N. Y¥. 
(Rotary.) 
Thomas & Smith, Chicago, IL 
Twinvolute Pump '& “Mt 
e mp fg. . 
New York, N. Y. villene 


Union Steam Pump Co., Battle 
reek, Mich. “Burnham”, 
“Moore”, 


United Pump & Power Co., Chi- 
cago, Ill. (Water Pump.) 
Vaile-Kimes Co., Dayton, O. 
Victor Hiectric Co., Chicago, Il. 
Walker Mfg. Co., Fenton, Mich. 
Warren Steam Pump Co, War- 
ren, Mass. 
Weinman Pump Mfg. Co., Ce 
(House Serv- 


lumbus, Ohio. 
oS? Wheel 
a eeler Mfg. * 

delphia, Pa. > Se Soe 
Wickes Bros., Saginaw, Mich. 
Wilkinson Foundry & Mfg. Ce., 
Wiieceport. Pa. 

son-Snyder Mfg. Co., 
burgh, Pa s. 0, Pitts- 
. ood Co., Philadel 

Pa. (Centrifugal.) ——— 
Yeomans Bros., Chicago, IIl. 
E.R. Young & Sons, Titusville, 
“Locke”. 


PUMPING SYSTEMS, lectre 
Pneumatic. = 


Sanitary Pum 
Ohio. Pp Ce, Dayten 


PUSH BUTTONS. 
a Electric Co., Chicago, HL 
hicago Glass WN 
Marion, Ind. — 
Cutler-Hamm Mfg. : 
waukee, Wis. co. = 
4 Se Beam, Tae Solvay, XK, 
Manhattan Electrical Suppty Oe,, 
New York. “ P re 
Thread), —— 
bed 9 R. Ostrander & Co., New 


ork, 
U. 8. E. M. Co., New York. (Nea- 


grounding. 
bet ae Electric Co., New York 
American Car & Ship H 
Co., New Castle, Pa. apenas 
Ansonia. 


Ansonia Electrical Co., 
— Boh N 
er ohm, New Yo - 
8, rk. (Im 
Bunneil & Co., J. M., New Yerk. 
Cleverly Blectric Works, Phila- 


delphia, Pa. 
“o- F. Corbin, New Britain 


‘onn. 
8. H. Couch Co., Boston, Masa 
“Pushrite”, “Workrite”” 
De Veau Tele. Mfg. Co., Breok- 
lyn, ai a ae > 
°., New Yo 7 
Mite,” “Midget, Jr.” syria. 
Moctrée Goods Mfg. Co., Canten 


ass. 
Holtzer - Cabot Blectr: 
——, Mass. ” - 
Franc ell & Son, New Yerk 
— “Anti-Screw Mié 
Long Island Electrical & M 
Works. Richmond mil NY 
Minerallac Electric Co., Chicago, 
Wm. J. Murdock Co., Uneimea 


‘rtriel Carter 
y & 
Philadelphia, Pa. ae Gn 
Readtis Hardware Co., Reading 
a. 


srt, 
I. 8. Spencer’s Sons, 

Conn. 
Unica Maréwase Ce. Tettegtes 
.. H. Warner & Co, Bristel 
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Thompson-Levering Co., Phila- 
delphia, Va. “leerless”’. 

asactivaD DSicam Uauge @ Valve 
Co., Boston, Mass. 

ashcroft Mfg. Co, New York 

Brown Instrument Co., Philadel- 
phia, Pa 

S. Du Vivier, New York. (Im- 
porters. “Hichard” Recording.) 

@oskins Mfg Co., Detroit, Mich 

{ndustria! Instrument Co., Fox- 
boro, Mass. 

Keystone Electrica) Instrument 
Co., Philadeiphia, Pa. 

Morse Thermo-Gage Co., Ithaca, 


Price Electric Co., Cleveland, 
Oh 
Co., 


fo. 
Queen-Gray Philadelphia, 


Company, 
“Tycos”. 
Philadel- 


a 
Taylor Instrument 
Rochester. N. Y 
Thwing Instrument Co., 

phia, Pa. 
Wilson-Maulen Co., New York. 
(“Fery” Electric “Advance”.) 
SACKS AND RINGS, Telephone 
Distribating. 
F. Bissell Co., Toledo, Ohio. 
Bubbard & Co., — Pa. 
eu B. Cook, Chica 
. Jd. Cope, Estate, Philadelphia, 


a. 
General Electric Co., Schenectady, 
Y 


Hallett Iron Works, Harvey, Ill. 
a@insey Mfg. Co., foiedo, UDiv 
Morth Penn Iron Co., Philadel- 
phia, Pa. 
“harles Nuhring & Bro., Cincin- 
mati, Ohio. “Underwriters,” 
“Safety.” 

Star Expansion Bolt 
York. 

SACKS, Cable. ‘See Cable Racks.) 

@ACKS, CARBOY. 

McCord & Co., Horace M., Min- 
neapolis, Minn. 

SADIATURS, Laminoas. 

General Electric Co., Schenectady. 
Rutenber Electric Co., Logans- 
port, Ind. 
american Blectrical Heater Co., 
Detroit Mic 

Lee Electric Radiator Co., Chi- 
cago. 

Matnbpone & Panigot Co., Grand 
Rapids, Mich 

@implex Engineering Co., Phila- 
4elphia. Pa. “Quartzalite.” 

BO 


Ds. 
—— Steel & Wire Co., Chi- 


General Electric Co., Schenectady. 

a. W. Senne, anvite Co., New 
York. N. 

Ohio Brase Co., Mansfield, Chto. 

all Joint Ce., New ork, N 

Weetarr Plactete On New eek 

RAIL BOND TESTERS. 

Roller-Smith Co., New York, 

€AIL JOINTS. 

= Steel & Wire Co., Chi- 


Obie’ | Brass Co., Mansfield, O. 
Ball Joint Co., New ork, N. ¥. 
Western Electric Co., New York. 


ean war SPECIALTIES, Elec- 


Ohic Brass Co., M Menatelé, Ohio. 
RANGES, ELECTRIC 
Globe Stove & Range Co., Ko- 


komo, Ind. 
Hughes Electric Co., 

Electric Co., 
Mass. 


ago. 
One id 
ridge, 
MI “ (See Pipe Fit- 
(Bee 


REAMERS, Pipe. 
and 


Co., New 


Heating 


Heating 


ting Tools.) 
@ECEPTACLES, Floor. 
Boxes, also Stage Plugs 
LS ya 74 on 
SECEPrTACI 
Arrow Electric é., Hartford, 
Conna. “Arrow E.” 
Benjamin Electric Mfg. Co., Chi- 


. OL 
Sederal Sign System (Electric). 

Chicago. 
General a Co., Schenec- 


tady, N. Y. 

g@. T. Paiste Co., Philadelphia, 
Pa. “Fielding.” 

Pass & Seymour. Inc., Solvay, N. 


Pera, Ind. 


¥. 
Electric Co., 
owe New York. 


Western Electric Co., New York. 
Betts & = bd . satetneen New 
York. “Dyk 
Bryant Blectrie “Co., Bridegport, 
Conn. 

Crouse-Hinds Co., #@yracuse, N. Y. 
“*Conduletto”, “Norbitt”. 

s. Freeman Electric Co., 
Prenton, N. J. “Russell”. 

Perkins Electric Switch Mfg. Co.. 
Bridgeport, Conn. 

Electric Mfg. Co. 

eveland hie 

SECEPTACLES. Standard Bee 
Sockets and Receptacies. 

RECEPTACLES, Waterpreof, 
Lamp-Fnclosing. See Marine 
Wivtures 


BECEPTACLES, Weatherproof. 
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Arrow Electric he Hartford, 
i(vuunm, “Artuw 

Klectric | Pag Co., Chicago, 
4. ~“bece Watignt.” 

federal pigu System (Electric), 
(nieugyu, Lil. 

General Electric Co., 
tady, N. 

H. T. Paiste Co., Philadelphia. 

Pass “ Seymour, Inc., Solvay, N. 
> “saw 


Schenec- 


Stanley & Putterson, New York. 

Universal Electric Stage Lighting 
Co., New York, N. Y¥. “Kliegl.” 

Western Electric Co., New iLurk, 

bryant Biectric Co., Bridgeport, 
Conn. 

EB. H Freeman Electric Co., 
Trenton, N. J. “Circle F.” 

Harter Mfg. Co., Chicago. “Har- 
ter.”” 

Mechanical & Electrical Mfg. 
Co., Chicago, Ill. *““Memco.” 

RECURDEKs, Combustiva. 

Precision Instrument Co., De- 
troit, Mich. “Bimmance- 
Abady”. 

Sarco Fuel Savings & Engineer- 
ing Co., New York. 

Uehling Inst. Co, Passaic, N. J. 

BECORDVEKS, Time. 

Bristo! Company Waterbury, 
Conn, 

Cotcuingraph Co., New York. 
Western Electric Co., New York. 

RECTIFIERS, Current. (For 
charging storage batteries) 
General Electric Co., enec- 
tady, N. Y. 

Lincoln Electric Co., Cleveland. 
Wagner Elec. Mfg. Co., St. Luuis, 
Mo. (Rotary, Vibrating). 
Westinghouse Electric & Mfg. 
Co, E. Pittsbargh, Pa. 
(“Cooper Hewitt” 
Arc), (Electrolytic). 
American Battery Co., Chicago, 
lil. (Electrolytic.) 

F. Ashbrook, Chicago, IIL. 

“Johne’”’. 

Como Electric et Spring Lake, 
N. “Hick 

Cc. BE Cook Biectrte Co., Los 
Angeles, Calif 

Edison, Inc., Thomas A., Orange, 
N. J. “Edison.” 

Electric Economy Co, Roxbury, 
Boston, Mass. 

Mohawk Electric Mfg. Co., New- 
ark, N. J. (Electrolytic and 
Vibrating.) 

Wm. Meyer Co., Chicago, I11. 
Murphy Electricity Rectifier Co.., 
Rochester, NY. 
Birch Elec. Testing Laboratories, 
Los Angeles. Calif 
United Electric Apparatus Co., 
Boston, Mass. 

Victor Blectric Co., Chicago, Il. 

REEL STANDS. 

Device | tts Co, Han- 
over, 

REELS, Wire, Pay Out, Take Out. 
Mathias Klein & Sons, Chicago. 
Minneapolis Elec. & Const. Co., 

Minneapolis, Minn. 
osh s. ° och, Wis. 
Western Electric Co., New York. 
vee Equipment Co., New York 
ty. 
Anderson Tool & Supply Co., De- 
troit. Mich 
ba a Cope, Estate, Philadelphia, 


ouee Tool Co., Downers Grove, 
Ill 


ba ™ a: Irish Electrie Co, New 
The = Mfg. Co., Toledo, O 
Fred L. Meckel, Chicago, Il. 
U. 8. Bobbin & Shuttle Co., 
Providence, R. I. 
John J. Waldman, New York. 
REELS AND SPOOLS, Empty. 
American Pulley Co, Philadel- 


phia, Pa 

Frank Mossberg Co., Attleboro, 
Mass (Metal.) 

REFLECTORS, Glass. See Glass- 
ware. 

REFLECTORS, Metal. See Shades, 
also Fixtures, Show Case. 

REFLECTORS, M 

ay Works of Genera! 


ectric Co., Cleveland 0. 
Johns. Manville Co., H. W., New 


ork. 

Pittsburgh Reflector & Tlluminat- 
ing Co., Pittsburgh, Pa. 

Weatern Electric Ceo.. 

Universal Electric Stage Lighting 
Co., New York, N. Y. “Kliex!.” 

American Reflector & Lig. Co., 
Chicago, lll. “Paragon”. 

Balley Reflector Co., Pittsburgh. 

Chicago mp Fixture Co., 
cose Til. “Block’s Bril- 

Consolidated Sheet Metal Works, 
Milwaukee, Wis. 

Klemm & Co., Philadelphia, Pa. 

National X-Ray Reflector Co., 
Chicago, Ti. “T-Comfort,” 
“X-Ray,” “Scoop,” “Helmet,” 
“Poke Bonnet.” 

Overbagh & Ayres Mfg. Co., Chi- 
cago. Tl “Oameo” 

Partridge, W W. Chicago, TH 

Reynolds Electric Flasher Mfg. 
Co., Chicago. (For lighting 





billboards-> 
Bidiey vcv., Thos. H., Chicago. 
Sunlight Keflector Co., Bruvilyn. 
Tea Tray Co., Newark, N. J. 
Weeks, Neisun, — Yoru, N. Y. 
Western Refiec hicago. 
REFRIGERATORS AND ICE MA- 

HINES (Electric). 

H. ew. dJuhns-Manville Co., 


ork, 

Triumph Ice Machine Co., Cin- 
cinnati, Ohio. 

Automatic Refrigerating Co., 
Hartford, Conn. 

Baker Ice Machine Co., Omaha. 

Brecht Co., 8t. Louis, Mo. 

Brunswick Refrigerating Co., 
New Brunswick, N. J. 

Carbondale Machine Co., Carbon- 
dale, Ps. (Exhaust Steam Ice 
Machine.) 

Cleveland Ice Machine Co., Cleve- 


land, Ohio. 
De La Vergne Machine Co., New 


New 


York. 
Ruemmeli-Dawley Mfg. Co., 8t 
Louis, Mo. 
Wegner Machine Co., Buffalo. 
Fred W. Wolf Co., a Ii. 
York Mfg. Co., York, Pa. 
SaSteseee Telephone. See 


REGULATORS, Feed Water. 
meahe Engineering Co., Philadel- 


Co., Chi- 


cag 
REGULATORS, Temperature. 
Stanley & Patterson, New York. 
Johnson Electric Service Co., 
Milwaukee, Wis. 
Powers Regulator Co., Chicago. 
c. J. Tagliabue Co., _ York. 
REGULATORS, Volta 
Electric Controller s Mtg. Co., 
Schenec- 


phia. 
Northern Equipment 
0. 


Cleveland, Ohio. 
—— ae Co., 


N 
Lineala Electric Co. Cleveland. 
Condit Elecil. Mfg. Co., Bostun, 
(Alt. Current.) 
Electric Co., 
Hartman 


“Chapman”. 
Electrical. Mfg. 

Mansfield, Ohio. 
renee. Co., Portland, Me. 


REPAIRS, Armatua 

Boustead Electric & Mfg. Co., 
Minneapolis, Minn. 
Commonwealth Kdison Co., Chi- 


cago, Til. 
Genera Electric Co., Schenectady, 


Westinghouse Electric & Mfg. 
Co., E. Pittsburgh, Pa. 
REPLACERs, Inc. Lamp. See 
Lamp Changers or Replacers. 
RESISTANCE COILS. Bee Coils. 
RESISTANCE, Banks and Unita. 
Allen-Bradley Ce., Milwaukee, 


Badt-Westbarg Electric Co., Inc., 
Chicago. 

Cutler-Hammer Mfg. Mil- 
waukee, Wis. 

Dixon Crucible Co., Joseph, Jer- 


City, N. 
Electric Schenecta- 
Mil- 


y. 
Industrial ‘Controller Co., 
waukee, Wis. 
e Werks, New 


or 
Sundh Electric Co., New York. 
Ward tLeonard’ Electric Co., 
Bronxville, N. Y. 
Western Eiectric Co., New York. 
Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 
Wirt Co., Germantown, Pa. 
New 


Boston, 
Co., 
“ey. 


Co., 


Co., 


“Dielite.” 
Dubilier Elec. Co., 
York, N. 
Hoxkins Mfg Co.. Detroit, Mich 
Railway & Industrial Engineering 
Co., Pittsburgh, Pa. 
United Electric Apparatus Co., 
Boston, Mass. 
REsISTANCK WIRF & RIBBON. 
American * & Wire Co., Chi- 


Inc., 


cago. 
Belden i on TM. 
ver-Harris 


r Haris Wire Conn Co., Harrison, 
“Climax,” “8. B.,” egyanen” 
“Nic Y 
— Co., 
ork, N. Y¥. 
eumeal Electric Co., Schenectady, 


Moore, Alfred F.. La. pea 

Wirt Co., Germantown, 
“Dielite.” 

Benedict & Burnham Mfg. Co., 
Waterbury, Conn. 

— oS Remon. New York. 
mporters “Excello,” “Superi- 
oe," “4. i, A. i") 

Bradford, Kyle & Co., Plymouth, 


Co., Torrington. 


Bieetrical Alloy Co., Merristown, 
J. “Ideal,” “Calido,” “Pre- 
ie “Grade A.” 


Hoskins Mfg. Co., Detroit, Mich. 

Hudson Wire Co., New Sa 

Murray Wire Co., Newark, N 

Nash Ce, Gee, New Te 
“Acme.” 


Elec. ty Now 


cos “Br “Dress Mfg. 
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Prosser & B80 
tre Kru a Thomas, New 
reutup iroa 

“Peu". Ce. Seats, Mo 
Wasnourn 


wanlts - 2 Phillips- 
aterbury B 
my ndhaimphrede tammy 
SING CON 
FUR CRANES, ETC. BOLLE 
Ce., Mui- 


Cutier-Hammer Mfg. 
Po ® Wis, 
ectric Controll 
Cleveland, ahign * Mis. Ca. 


Wire Co., 


Bee 


Ohio. 

es | Electric Co., Schenecta. 

Industrial ‘Contr 

wwaukee, wan oller Co., Mil- 
estinghouse Electric 

Co., Fast Pittsburgh. a — 
_ Bradley Co., Milwaukee, 
REVULUTION COUNTERS. 

Counters, Revolu 
| ee 

ers Man 

Sn een Wis. 

Badt- West El Ine. 
«Chicago urg Electric Co., ‘ 
tler-Hammer Mfg. Co., b> 
mest Esmee © tam on 
lectric Controller & % 
recioveland, Ohio. am Oo. 

‘o fayne Electric 

Wayne, Ind. en Dane 
ws -5 2. 7 netate Co., Schenecta- 
palit” qonteetior Co., Mil- 
PR ans Wis. 

York. be —_ 
Sundh Electric Co.. New York 
Universal Electric Stage L ighting 
mn =— York, N. Y. “Kliegt.” 

a eonar El 
tm ne N Y. i 

estern hiectric Co., N 
Westinghouse Electric 4 so 

Co., entenbargh. Pa. 
wes en Phila ladelphia, Pa. 

el- 
aa Bradle Co., 

Wis. d “ 


Milwaukee. 
Fairbanks- Morse —~% 
Co., Indianapolis, In — 
Hoe & Co., R., New York City. 
Jewell Electric Co., Baltimore, 


Leonard- -Bundy Elec. Co., Cl 
land, O. “Multiple Unit,” _ 

Stewart, ee New Orleans, La 
onitor Sontroller 
pce a e Co., Balti 

National Electric Controller Ce 
Chicago 

Schaefer Bros., Chicago, Il, 

mo Electric Mig. co., Milwae 
ee 

RH KOSTATS, Battery Chargin 

Allen-Bradley Co., Milwaukee 

Cutler-Hammer Mf Co., 
waukee, Wis. . gio 

Badt-Westburg Electric Co., Inc. 


cago 
a Electric Co., Schenecta 


y 

Industrial “Controller Co., Mil- 

uaumen is. 

impiex Klectric Heating Co., 
Cambridge, Mass. “Universal” 

Universal Electric Stage Light- 
. New York. a 

Wa Leonard 


El ° 

Bronxville, N. Y. — 
Western Kiectric Co., New York 
Westinghouse — & Mfg 


Co., E. rere Vig x 
elp ‘o. 


Wirt Co., Philad 
Arendt Electric Controller Oe 


Oakland, Calif. 


Bell & Howell Co., Chicago, Il) 

(Inductor Compensator. ) 

Enterprise Optical Mfg. Co., Chi. 
cago. (“Rheostat for Moving 
Pictures.”") 

Fairbanks-Morse Electrical Mfg 
Co., Indianapolis, Ind. 

J. H. Hallberg, New York. (Ecoa- 
omizer for Moving Picture 
Lamps.) 

Leonard Bundy Electric Co. 
Cleveland, Ohio. (Battery 
Charging.) 

areqsen, E., New York. “With- 

ee @ Pactets Mfg. Co., Milwavu 

ee 

RH EOSTATS, Cautery. See Medi 
eal Apparatus 

BHEOSTATS, Motor Controlling. 
= and Speed Regulat- 

Shee Grating Co., Milwaukee 

Allis - Chalmers Man 
 - Same ufacturing 

Badt-Westburg Electric Co., Inc. 
Chicago. 

Cutler-Hammer Mfg. Co., MD- 

Wis. “Se = 
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Industrial Genteaibes Co., Mil- 
kee, 

uinooin Electric Co., Cleveland, 

Uhie. é 

sumpiex Electric Heating Co, 

Cambridge, Mass. “Universal”. 


friumpnh hiectric Co., Cincinnati 
(pte, 

Wa * Leonard Electric Co., 
Bronxville, N. 


Westinghouse Kiectric & Mfg. Co., 
K. Pittsburgh, 

automatic Switch Co., New York. 
“Whittingham”. 

Barkelew Electric Mfg. Co., Mid- 
dletown, Ohio 

R. W. Brown, Amsterdam, N. Y. 

federal Elec. Co., North Girard, 


Pa 
Uv. H. Gensler, Webster, Pa. 
muulilur M16. UYU, Dailluuvlso. 
wew YLOrk Milec. Cuullrulic®l Co., 
wew Xurk. 
mecuv-Kactacr Electric Co., Cln- 
jubau, Vue, “Reuse 
Svuuacier Dive. CO., Chicegy, ius. 
ssaciive myuiplneslt OV. ruva- 
sayu, N. 2. 
Uiuvu ne Mig. Co., Milwau- 
ace, 


United Pump & Power Co., Mil- 
waukee, Wis. ("Perry” Motor 
Controller.) 

wou svect Protecting Switch 
cu., Sau © rauciscry. wall. 

sHKMhuSsiL arb, Sime arias. 

ailen-srudicy iv., Aiivuukee, 


Wis. 
tuat-Westburg Electric Co., lnc., 


Cuicage. 
Campoeu Electric Cv., Lynn, 


Simss. 

a. Mfg. Co., Muil- 
sukee, Wis. “Sumplicity”. 
denoral Biectric Ce., Schenecta- 

dy, N. *. 
Universal a peng L peeing 
Co., New York, ° Kliegl. 


€2i1NuEKs, bei. deo gd 
ers, Low Voltage. (See Bell 
Ringing Motors.) 


ZINGHAKS, Katensivun. (See Mag 
netos, Magneto Generators and 


Bells.) 

RINGS, Distributing. (See Racks 
and Rings.) 

SINGS AND HOOKS. (Insulating 
Bridle Rings, Insulating 
Hooks.) 


Aubbard & Co., Pittsburgh, Pa. 


a Electric Co., New York. 

8S. Brooks & Sons, Chester, 
x 

Cameron Appliance Co., Everett 


Mass. 
Chicago Expansion Bolt Co., Chi- 


cago, Ill. 

Diamond Expansion Bolt Ce, 
New York. (“D-X” Bridle 
Rings.) 

a L. Judd Co, New York 
(Bridle Rings.) 
Pettingell-Andrews Co., Boston, 
Mass. 

Star Expansion Bolt Co, New 


ork. 

&INGS, Pole. 

Alpert & J. M. Anderson Mfg. 
Co., Boston, Mass 

Ff. Bissell Co., Toledo, Ohio. 

flubbard & Co., Pittsburgh, Pa. 

Western Electric Co., New York. 

American Iron & Steel Mfg Co., 
Lebanon, Pa. 

a eS ae Co., 
nati, Oh 

M. Lanz & _ Pittsburgh, Pa. 

Oliver Tron & Steel Co., Pitts- 
burgh, Pa. 

strieby & Foote Co., Newark, N 


R80ODS, Conduit. 
Roda _) 


® 
<OLLERS. Cable Pulling. 
e bw agg AS ee Ohio. 
athias ein Sona, © 
TH 8 §=6““‘™Matlock”. — owed 
a Cope, Estate, Philadelphia, 


a Iron Works, Harvey, Ill. 


Cincin- 


(Bee Conduit 


N. Matthews & Bro. 8st 
"heun Mo. 
Specialty Device Co., Cincinnati 
Ohio “Bierce” 


SOPE COUPLINGS. 
mission ropes.) 
~_W. Hunt Co., 
Rriehten, NY. 


(For trans- 


West New 


RORETTES. (See Cut-outs.) 
Rv BRER. Molded. 8ee Insula- 
an 
STRRER GIOVFER Gee Gloves 
RTRRER PR pr- 
VICES. ee also Gloves 


tiremen Prot 
woh ector Coa., Detroit 


er RRER CPRECTAT TIFA 
ae Mfg. Co., Springfield. 


RUNWAYS, Crane. 

American Bridge Ca.. New York. 
84n Rove See Fiat trone 
<ae. AM MONTAC. Bee Chemi- 


ar . ? va. Antamatie. 


seemetts Packaging Co.. Buf- 





Automatic Weighing Machine 
Co., Jersey City, N. J. 

Avery Scaie Co., North Milwau- 
kee, Wis. 

The Fairbanks Co., New York. 

Pacific Auto Weighing Machine 
Co., Oakland, Calif. 

Richardson Scale Co., New York. 


Weston Engineering Co. New 
York. 

SCARFPINS, Electric, (See Toys 
and Novelties.) 

SCRAPERS, Wire. (See Tools, 


Lineman's. ) 

SCREWDRIVERS, Insulated Han- 
die, Ratchet. 

Benjamin Electric Mfg. Co., Chi- 
cago, LL. 

Cincinnati Tool Co., Cincinnati, 
Ohio. “Hargrave 

H. W. Schaebandtie Co., New 


York. (Insulated Handles.) 

Smith & Hemenway Co., New 
york. 

Advance Mfg. Co., Pittsburgh, 
Pa. “Heinz”. 

Sea -Sellar Mfg. Co., Chi- 


cag 

Buffalo Specialty Co., Buffalo, N 
Y. (Leather Handle. 

Henry Disston & Sons, Philadel- 
phia, Pa. 

Ducharmes & Co. Shelburne 
Falls, Mass. 

John D. Gould, New York. “Up- 
todate” 

North Bros. Mfg. Co., Philadel- 
phia, Pa. (‘‘Yankee’”’ Ratchet.) 

L. 8. Starrett Co., Athol, Mass. 
(Pocket. ) 


SCREWS, Milled, Machine Serew 
Products. 
American Screw Co., Providence, 


Atlas Bolt & Screw Co., Cleve- 


land, Ohio. 

Barnes Co., Wallace, Bristol, 
Con 

Central Machinery and supplies 


Co., New York City. 
Chicago Nut Cv., Chicago. 
Chicago Screw Co., Chicago, III. 
Clark Novelty Co., Rochester, N. 


Products Co., 
Cleveland, Ohio. 


Plainville, Conn. 
Screw Co., 


¥. 
Elec. La iggy F 


Hanson Bros., 
Hartford Machine 
Hartford, Conn. 


Wm. H. Haskell Mfg. Co., Paw- 
tucket, R. L. 
George Q. Hill Co., Boston, 


ass. 

Justrite Mfg. Co., Chica) 

Estate of F. 8. Miles, Philadel- 
phia, Pa. 

National . Co., Cleve- 

A. Nelson Mfg. Co., Chicago. 

New Haven Machine Screw Co., 
New Haven, Conn. 

Pittsburgh Screw & Bolt Co., 
Pittsburgh, Pa. 

Progressive Mfg. Co., Torrington, 
Conn. 

maa Screw Co., St. Louis, 

0. 


SEALING WAX. See Wuex. 

SEALS, Meter. For Sealing Bleo- 
tric Meters. 

we Electric Co., Schenecta- 


sactueaiean Engineering Co., 
New York City. 


International seal Co., Bridge- 
port, Conn. ( q 
Peerless Seal Co., Columbus, 


Ohio. 
Schwerdtie Stamp Co., Bridge 


port, Conn. 
SEARCH LIGHTS. 8ee Projec- 
tors. 


SEATS, Pole. See Platforms. 
SECOND HAND MACHINERY. 
Boustead Electric & Mfg. Co., 


Minneapolis, nn. 
= F. E. Briner, St. Louis, 
0. 


Gregery Enectric Co., Chicago. 
Archer & Raldwin, New York. 
Dusets & Son, New York, N. Y. 
Arthur Jones Co., Chicago. 
Asbesto-Gleam Mfg. Co., Chicago. 
Macguvern @ Cu.. New Youre 


—— Steam. Steam 
rators, ou Separators, 

Grease Extractors. 
oom Co., 


American District 

North Tonawanda, 

Harrison Safety Boiler Works, 
Philadelphia. Pa. “Cochrane” 


- J. 


Robertson & Sons L.. New 
vam. ¥. “Hine Elimina- 
ov eo 


SERVICE BOXES. See Boxes, 
Service. 


SERVICE RWITCHES. See 
Switches, Disconnecting 
SETS, Generating. Sea Engines: 


also Lighting Planta 
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SETS, Testing. See Instruments, 
testing. 


SHADE HOLDERS. 


Arrow Electric Co., Hartford, 
Conn. 
Bridgeport Brass Co., Bridge- 


port, Conn. 

Faries Mfg. Co., Decatur, LL 
(Tungsten Screwless.) 

General Electric Co., Schenecta- 


y, N. Y. 
Harvey Hubbell, Inc., Bridgeport, 
Conn. 
Western Electric Co., New York. 
American Brass & Copper Co., 


New York. “Acme”. 
Bryant Elec. Co., Bridgeport 
Conn. “New Wrinkle Emer- 


gency.” 
Connecticut Metal Stamping Co., 


New Haven, Conn. “Eclipse’’. 
Crouse-Hinds Co., Syracuse, N. Y. 
The Dale Co., New York. 


Plume & Atwood Mfg. Co., Wa- 


terbury, Conn. ‘Victor’ 

J. E. M. Shadeholder Co., New 
York (Screwless). 

Tregoning JBlectric Mfg. Co., 
Cleveland, _ (For Tung- 
sten Lamps.) 

Universal Shade Holder Co., 
Shamokin, Pa. “Cruickshank”. 


White Mfg. Co., J. H., Brooklyn. 


SHADES, Arc Lamp. 
General Electric Co., Schenectady, 


Western Electric Co., New York. 

=a & Ruhe, New York, 
N. (Importers. ) 

a My Co., Inc., Philadelphia, 

Royal 


Enameling & Stamping 
Works, Desplaines, Il. 
Wheeler Reflector Co., Boston. 


SHADES. Ashestoa 
Asbesto-Gleam Mfg. Co., Chicago. 


SHADES, Celluloid. 
Utility Shade Co., Tenafly, N. J. 
SBADES, Glass. (See Glassware) 


SHADES, Leaded or Mosaic. 
Amboy Works, New York. 


American Art Glass Co., Cam- 


den, » de 

Bent Glass Novelty Co, New 
York. 

Braunstein Bros, New “York, 
N. Y. 

Chicago Lamp & Fixture Co., 
Chicago, Ill. 


Cleveland Window Glass & Door 
Co., Cleveland, Ohio. 

Colonial Art Glass Co., Chicago. 

Detroit Stained Glass Works, De- 


troit, Mich. 

Flanagan & Biedenweg Co., Chi- 
cago, Ill. 

Giannini & Hilgart, Chicago, Il. 

Goodwin & Kintz Co., Winsted, 
Conn. 

Handel Co., Meriden, Conn. 

Harchmann Art Glass Co., Mil- 
waukee, Wis. 

Imperial Art Glass & Lamp 
Works, New York, N. Y. 

Kramer Bros. & Co., New York. 

MacBeth-Evans Glass Co., Pitts- 
burgh, Pa “Iridile’, ‘Bour- 
bonic”. 


Metallic Mfg. Co., Chicago, Ill. 

Mosaic Shade Co., Chicago, IIL 

Neuhauser Co., D. L., Chicago. 

Northwestern Chandelier Co., 
Chicago, Ill. 

The Opalescent peat Glass Co., 


New York, ‘ 
Propp Co., M., baste York, N. Y. 
Peltier Glass Co., Ottawa, IIl. 


Rayson & Evans Co., Chicago. 


— Glass Co., New York. 
N. > 

Schuler Art Glass a Chicago. 
Stavenhagen Co H., Town 


of Union, N. J. 
Temple Art Glass Co., Chicago. 
Tietgen, Falk & Co., Chicago. 
Tiffany Studios, New York. 
Unique Art Gases & Metal 
Brooklyn, N. Y. “Imperial’’. 
U. 8. Art Glass Co., Hartford, 


Conn. 
Ursom Bros., Clevelan Ohio. 
e Works, 


Western Art Glass 8 
San Francisco, Calif. 

Whaley & Co., J. A.. New York. 

SHADES, Metallic. 

Benjamin Electrie Mfg. Oo., 


Chicago, TH. 
Central Electric Co., Chicago, 1) 


““Maxolite”. 
Geo., Seuth Bend 


Cutter Co., 

na, 
Fariesn Mfe. (Co.. Decatur. 1) 
Federal Sign System (Electric) 


pe aa Th. (Porcelain Enam- 
a 4 Hubbell, Ine., Bridgeport, 
WwW. R. Ostrander & OCo., New 
Tnc., Solvay 


Vork. 
Seymonr, 
Co., & 


Passe & 
N. 


a 2 
St Tonle Rraese Mie. 


Lonis, Mo. 
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A-A Electric Mfg. Co., Bridge- 


port, Conn, 
Auauis-Daguall Electric Ce.. 
Cleveland, O. “Abolite’’. 


American Reflector & Ltg 


Chicago, Ill. “Tungsten,” Win: 
dow Reflector, “Paragon.” 
Baltimore Enamel & Novelty 

Co., Baltimore, Md. 
Edward E. Cary oo... ,New York 
(importers ‘‘Prima’’.) 
Chicago Lamp & ‘Fixture Co.., 
Chicago, III 


Consolidated Sheet Metal Worke 
Milwaukee, Wis. 

The Dale Co., New York. 

Gail-Webb Mfg. Co., Buffalo 

Hatton, L. D., New York, N 
(Steel Enameled.) 

Herwig Art Lamp Shade Co. 
Chicago. 

Klemm «& Co., Philadelphia, Pa 

— D+ se W., Boston, Mass 

Overbagh & Ayres Mfg. Co., Chi- 
cago, Ill. “Oameco’ 

Philadelphia Elec. & Mfg. Co. 
Philadelphia, Pa 


Royal Enameling & Stamping 
Works, Desplaines, Il. 

Tea Tray Co., Newark, N. J 
Vogel & Bros., W., Brooklyn 
Weeks, Nelson, New York. 
Western Reflector Co., Chi- 
cago, Il. 

Wheeler Reflector (Co., Boston 
Mass. “Para-Steel’’. 


SHADES, MIRKOK. See Refiee- 
tors, Mirror, id 


SHADES, Paper. 


Block & Co., L. D., New York 
Mayer & Co., Willy, New York 
Co., New 


Straus-Hohenstein 
me mm. Ee 

tility Shade tg Tenafly, N. J. 
Whaley & Co.. J. A, New York. 


SHADES, Reed. 

Chicago Reed Ware Mfg. Co., Chi- 
cago. 

SHADES, SILK. 

Lynch Co., Geo. C., New York. 

Straus-Hohenstein Co., New York 


Uateus Art x & Metal Co.., 
Brooklyn, N. Y. 
Whaley & Co., J. A, New York 


SHADES, 8treet. See Street 
Lighting Fixtures, 

oparte, Flexible. 

Mfg. Co., Detroit, Mich 

, eR. Flexible Shaft Co., Chi- 
cago, I 

Coates Clipper Mfg. Co., Wor- 
cester, Mass 

Gem Mfg. Co., Pittsburgh, Pa 

Stow Flexible Sheft Co., Phila 
delphia, Pa. 


Stow Mfg. Co., Binghamton, N. Y 
SHAFT STRAIGHTENERS. 


Brightman Mfg. Co., Shelby, O 
Columbia Machine Works & 
Malleable Iron Co., Brooklyn 
Fitchburg Machine Works 
Fitchburg, Mass. ° 
New Haven Mfg. Co., New Ha 
ven, Conn. 

Niles - Bement - Pond Co., New 
York. 

Philadelphia Roll & Machine 


Co., Philadelphia, Pa. 
Puemes Machine Co., Fitchburg. 
88. 


a 
Watson-Stillman Co., New York 
SHEDS, Coal Storage. 

American Hridge Co. New York 
Fairbanks, Morse & Co., Chicago. 
SHEDs, Train. 

American Bridge Co., New York. 


SHEETS, Iron and Steel. (See 
Metal, Blectrical Sheets.) 


SHELLS, Chandelier. See Spin- 
nings. 


TELDS, Linemen’s Pro’ 
inemen Protector Coe., Det 
Mich. 


SHOR AND LEATHER MACHIN- 
ERY. (Motor Driven.) 

American Electrical Heater Co., 
Detroit, Mich. (Polishing 
Trons.) 

Boston Last Co., Boston, Masa 
(“Peerless Electric Heating 
and Troning Outfits.) 

Champion Shoe Machinery Co., 
St. Louisa, Mo. (Shoe Repair 
Outfits.) 

Freeman Co., L. G., Cincinaats 
OnIo (Tip Repairers.) 

& M. Supplies Co., Boston, Mass 
(Marking Machines.) 


THOE DRIERS. 
Camtitey Seach Mfg. Co., Racine, 


Co., Inc., New York 


“Foen. 
SHOE POLISHERS. See Polish- 
era, Shoe. 


SHOW CASE FIXTURES. See 
Fixtures, Show Case. 
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SIGNALING DEVICES, Autematic. 

Autocall Co., The, Shelby, Ohio. 
Blectro-Call Signal Co., Cleve- 
land, Ohio. 

General Electric Co., Schenectady, 


Multi Signal Co., Boston, Mass. 
SIGNALS, Electric Railway. 

Blake Signal & Mfg. Co., Besten, 
Geers Electric Co., Schenectady, 


Allen Bleetric Co., Catenge. 

“nese 8 o, Kansas 
City, Me. * — 

Automatic Signal & Appliance 
Co., Cleveland, O. 

Automatic Train Stop Ca, Mew 


York. 
Beck Automatic Blec. Safety & 
Signal Switch Co. 8t Leuis, 


Mo. 
Bysers Mfg. Co. W. F.. 

N. 
ly Co., L, “ 


ng Belts.) 
Ca, 


Utiea, 
New 
Fal) 

ih.” 
lway 

Safety A, oe Co., New York. 


‘Lacre 
Eureka re mioctete Signal 
gelviel, Bignal ¢ Co. “Abany nN. YF. 
eo . ° Co. 


General lway 
Rochester, N. ¥. “franeara.” 


“Young.” 
om -anemeend Blectric Co., Den- 


Hail, “Ry. Signal Co., New York. 

Jordan” Automatic Signal Co., 
New York. 

Kinsman Block System Co., New 
York. 

Lintern Car Signal Co., Cleve- 
land, 


Los Angeles Switch & Signal Co., 
¥ 2 ——' Se Chicago. 

McFell Electric Co., \ 

McGlintock Mfg. Co., St. Paul, 

Blec’] Mfg. Co., Bigin, 

Northey & Plummer, Indianap- 
olis, Ind. “Simmen.” 

Painter, G. F., Baltimore, Md. 

Richmond Co., Oshkosh, Wis. 

Bandwich Electric Co., Sandwich, 
Ill. “National.” 

Stromberg - Carlson Telephone | © 
Mfg. Co., Rochester, N. ¥. 

Telegraph Signal Co., Rechester, 


we 
Union Switch & GBignal Co., 

Pa. “Johnson's,” 
“National.” 


Swissvalie, 

United States Blectric Signal Co., 
West Newton, Mass. “Rud- 
dick.” 

wae f & Co., Allegheny, Pa. 


amse 
Wood Co. Chas. N., Besten, 
Mass. “Chapman.” 

BIGN 


ALS, Elevater. 
Burdett-Rowntree Mfg. Co., Ohi- 
ly & Repair Co., 


Minn. 
National 
Ill 


go, - 
Blevator 8u 
e 


McFell Bilectric Co,, Chi 
Novelty Bilectric Go., Philadel- 
phia, Pa. 
SIDEWALK SIGN 
Bee Projectors, Sign. 
Bryant lec. Co., 
Conn. 
SIGNALS, Nurse. 
Crockett Co., W. P., 
Blectric Goods Mfg. 


Mass 
Holtser - Cabot MJlectrie Ce., 
gicmhie Mass. (Semaphere.) 
Cory * en, Charlie, New 
York, N 
SIGN 2 Bee Fiashers, 
Sign. 


Bridgeport, 


Chicago, Ill. 
Co., Canten, 


orcelain. 
Insulater Ce., 
New 


SIGN 

Colonial Sign & 
Akron, Ohio. 
Deschere & Co., Harvey, 
York. (Miniature.) 

SIGN LIGHTING REFLECTORS. 
oer olds Electric Flasher Mfg. 

» Chicago, Ill. 
BIGNS. Electric. 
Chicago Glass Novelty Co., Ma- 
on, 

Bogehore a Co., New 
York 

Federai ign System (Electric), 
Chicago 


n-do-Lite.” 
Northwestern Bheateie Works, 
Minneapolis, Minn. 
ide Electric Fiasher Mfg. 
hicago, DL 
Universal Elec. 8 Ltg. Ce., 
New York. “Kilege!l Bros.” 
A-A Blectric Mfg. Co., Bridge- 


port, Conn. 
Blectric Sign Co., 
“Cleveland, Ohio. 
Advertising Mirrorgraph Co., 
Brooklyn, N. Y. 
American 868i Co., Inc., Kala- 
ich. “American 
Lens.” 
Asgereen Sign Co., Portland, 
re. 
Babcock & Storm, Chicago, Til. 


Harvey, 








Betts & Betts Co tion, New 
York. “New Yor papenery 
Century 1 & M Co., Lan- 

caster, 
Consolidated Biec. Sign Ce., Chi- 


cago, 
Cusack Co., T., Chicago, Ill. 
Deschere & Co., Harvey, 
York. (Argus yw og 
a ~ Co., N ve x. 
y ° ew Yer! A 
(Universal Mon te 
Electric Mfg. Co., 
Products , i —. 3 
Los Angeles, a 
Ce., Inc., Buffalo, 


Electrical 
Flex! extamne 
easels Advertising Co., 
Tenn. 


Knoxvill 
New York City. 
orka, Chicago, IiL 


New 


Gude Co., O. wre 

Haller sign W 
“Luna 

Halpern Brea, New Yo — &. 

Jewell Elec. Sign Co., Erie, 

Kelley & Kelley, Brooklyn, N ¥. 

Kohen Barbers’ Supply Co., 8t. 
Louis, Mo. 

National Blec. Sign Co., Jersey 
City, N. J. 

Phelps Mfg. Co., Detroit, Mich. 
“New-Est,” “Phe 

Rice, Geo. H., Brooklyn, N. 

Strauss & Co.. New York, N. Y. 

Valentine Bilec. Sign Ce. Atian- 


tle City, M. J. 
. See Yarn and 


SLATE. 
ay Slate & Mfg. Co., Chicago, 
Durtoh, Keenin & Co. Fair 


Haven, Vt. 
Fair Haven, Vt. 


McNamara Bros., 
Penrhyn Slate Co., Hydevilie, 


Portiand-Monson Slate Co., Port- 
land, Me. 
ye lg Woven. 
Belden Ti. 
Cosease Co., paraiso, 
Otentere Uptegveuné Cable Co., 
Ho Webbing Co., Providence, 
SLEEVES, Copper Connection. 


Metropolitan Engineering Co., 
aaa a N. Y¥. 


Biandard’ Underground Cable Ce., 


Pairpoat 'C hg New Bedferd, 


asa. 
Reliable Blectric Co., Chica, 
Sherwin, Geo. D., Burlington. vt. 


ane.) 
on. Straw Co., Washington, 


* Pole 
(Relaforcing 


ork Co., Phila- 
AND HEADS. See 


TAPE, Cotton. 
J Co. H. W., New 
York, N. Y¥. 


( 
Tubular Verge Fabric Co., Paw- 
auaer Webbing Ce., Woon- 
socket, R. I. 
Dunton Ce., M. W., Providence, 
Bape “Webbing Ce., Pawtucket, 
Neidner’s Sons Co. C., Malden, 
Mass. 
Rosendale-Reddaway Belting & 
k, N. J 


Hose Co., Newar > a 
Textile Tube Fall 





Co., River, 


BSOAPSTONE, Switebboard. 
Alberene Stone Co.. New York. 
Ol4 Dominion Soapstone Corpo- 


Electrical Auxiliaries Co., Chica- 
go, Ill. “Eaco Turnlo Re- 
ducer.” 


SOCKETS AND RECEPTACLES, 
Automobile La 
Chicage BHlectrie Mfg. Co., Chi- 
cago. 
Calver-Stearne Mfg. Co., Worces- 
’ orse, Boston, Mass. 
Phelps Mfg. Co., Detroit, Mich. 
AND ACLES, 
Miniature and Candelabra. 
Arrow Electric Co., 


Conn, “Arrow E.” 
Electrie Bchenec- 


tady, N. Y. 
musvery Hubbell, Inc., Bridgeport, 
onn. 
ros ~ Seymour, Inc., Solvay, 
Bryant Blectric Ce., Bridgeport, 
mn. 
Electric Mfg. Co., Baltimere. 
Blectro Importing Co., 
York. {Imperters.) 


Franco-American WBlectric 
elty Co., New York, BN. Y. 


New 
Nev- 


Yost Blectric Mfc 
SOCKETS ANI 


Hartford, | 
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Industrial Novelty Ce., Chicage, 
I, (importers) 

McCandless & Co., H. W., New 
York, N. Y¥. 


Mitchell-Vance Ce, New York. 
one Minia sg Lamp Ce., 


Jona J. oj. Waldman. 2 New York. 
A’ 


Wis. 
- — Mfg. Co., 


pliance Co., Chicago. 
atight.” 
Federal Sign Syetem Decatar, Ill. 
(Electric), 


we Ence 


w. R., 
Bugste Co., H. T., Philadelphia, 


» Ime., Solvay 

'Pasemeur”, “Fiuto.” 

Stanley & Patterson, New York 
City. “Newcode. 

Trumbull Elec, Mfg. Co, Plain- 

ville, Conn. “Circle 

‘nien «Electric 


Elec. Stage Li ting 

York City. apes. 

Electric Ce., New York. 

st Pittebergh, Pee 

wirt "Co., o— Philadel- 
“Dimalite.” 


ph 
adnieton Blec. Co., Chicago, Il. 
Bryant Blectric Ce., Bridgeport, 
“Bragé rin- 


e.”" 
Cole & Co., Henry, Boston, Mass. 


“Cole. 

Connecticut Electric Mfg. 
Bridgeport, Conn. = 
and rubber shell only.) 


Crouse-Hinds Co., Syracuse, N. 
Y. “No , ie 
Freeman Ce., wo p: mi 


Blec 
Hubbell,” oan i Ress Mariage 
u ac., arve 
Coan. Pull ets.) 
Lovering Co., C. P., East Cam- 
bridge, Masa. 
Mechanical & MJBlectrical Mfg. 
Chicago, Ill. “‘Memco.” 
Newgard & Co., Henry, Chicago, 
Ill. “Newgard,” 
Perkins Elec. Switch Mfg. Co., 
Bridgeport, Conn. 
Mfg. Co.,- Peru, Ind. 
oat 


N. 
Universal 


onn. on,” “New 


Peru Elec. 
“Peru 


Trego Blectrte 
Choveland, Ohie. ecleae 
tacles.) 


Weber rs Co., eaten 
N. ‘Weber’ Wall Sock- 


qe Mass. 
Saecn o. 
ACLES, 


A. mats, So Albert & J. 


Bosto ass 
Arrow Electric 7 Hartford, 


Conn, 
Central Electric on Catenee. | Ti. 
— rie Coy, Philadel- 


olievdeser “ute. OO Mil- 
waukee, Wis. “C-H.” 
Federal “bign System em (Electric), 
hicago, Ti. 
oul Electric’ ‘Cor Schenee- 
Hart inte. % Hartford, Conn. 
a ee 
ober ond H 
’ Bridge- 


ets.) 
Wirt Mfg. Co., 


Pitteburgh, = 
Peru Electric Co., Peru, Ind. 


Stanley & Patterson, New York || 


simple ex a ~~ ey Co., 
Trambell ieetrie Mts. Ge. 

Piatnvitle “Ohale = 
Union “Tlestele < i Trenton, N. J 
Westinghouse Electric & 

Co., & = Pa. oe 

Co., hia, 

(Dim-a-lite” Sg pee end ing.) - 
Adams- 

} ay a Onis ¢“Abelites” 

Shades and Sockets.) 
American Electrical Heater Ce 

Co., Bridgeport. 
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Chase-Shawmut Co. Newbury- 


port, 
Conlon Elec. Co., N 
Exumee Valv e-Closed Water: 


Connecticut Elec. Mfg. 


Srweewert, Gonn. oe 


“cc. EB. M 


Crouse-Hinds Co., o., Syracuse, N. 
a FO BH. %.2: 


N. 
Hart’ & Hegeman Mfg. Co., - 
f Conn. “H. : _— 


Machen & Mayer Blec’] Mfg. 
Philadelphia, Pa. "M. @ ai.>°" 
Metropolitan Elec. Mfg. Co., 
Long Island City, N. Y. 
Perkins Elec. Switch Mfg. Co., 
Bridgeport, Conn. “Perkins,” 
Russell & Stoll Co., .y York 
City. “Russell,” “R. & 8. Co.” 
Siemon Hard Rub ra- 
} Bridgeport, Conn. (Wa- 
Yest Electric Mfg. Co., Tol 
* Ohio. - 


x pe ee. Hartford, 
Best Electric ripest. 


Pig gman Ine. ta, 


Frederick. New York, N. Y. 


Mass. 


sods men (Bee Recepta- 
SOCKET ADAPTERS, Gee Adapt- 


ACHMENTS. Gee 
yr ~ 
EXTEMSIONS. See Bx- 
te: Socket. 
HANDLES. See Han- 


Socket. See 
Molded 
PULIS. See Attach- 
ments. 
SOLDER, Aluminum. 

Aluminum Selder & Refining Co., 
Oswego, N. Y. “Tluminite.” 
i. ae Atkinson, Rochester, 
International Selder Co, Syra- 
Reinhold Noflux Aluminum Solder 

Co., Newark, NM. J. 
B., Philadelphia, 


—s Co., 
Te Filuxine Co., Urbana, 


Western tric Ce., New Yerk. 
wthorn”’. 


Cree Solder Co., Chicago, Ill. 

The raspenas Lead Ce., 
York, N. 

SOLDERING ‘ytux. See Fiuxes, 
Seldering. 

SOLDERING IRONS, Electric, 
— Coppers, Branding 
rons, 


a Elec, Co., Schenectady, 
ahattam Electrical Supply Ce., 


New 


New 


Yerk, 
i — Co., Inc, Indlanap- 


oO In 
Electric Co., 
. Heating 
Electric Co., 


ectric Co., New York. 
Electric & Mfs. 
Pi urgh, Pa. 
Acme Electric Heater Co., De- 
h~ — (Branding Irons, 


ns.) 
Apex Blea. Mfg, Co., Chicago, 
Il. “N. D. Co, 
Biesene Electric Co., Brooklyn, 
Y. (Soldering, Branding } 
Mathew Lanz & Sons, Pittsburgh, 
oiinen & peteahests Co., Chicago, 
Til. (Seldering Irons.) 
—— Electric Mfg. Co., Chi- 


SOLENOIDS. See Magnets, Blec- 


tro. 
‘SPARK COIL BOXES. See Boxes, 


SPARK COILS. See Coils. 
SPARKING POINTS. See Piati- 
nom 
SPEAKING TUBES. (See Tubes, 
Speaking.) 
(See Tacho- 
INNINGS. (For Fixture Parts.) 
SPINNIN ) 
Bridgeport ae Co., — 


Faries Mfg. 
~~ 3 eg Ceo. 


ork City. 
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american Seening & het Metal 
Works, Chicas 

art Brass & Fixture Mfg. Co., 
McKees Rocks, 

East mee eee. Spinning Co., 
N Yor 

Gethberg Brass Works, H. & EB., 


City, J. 
Jersey 7; & B Co., 


—_ 

Goshen, In 

Manhattan Brass Co., New York. 

Philedelphie, | Hwee Mfg. Co., 
Phi elp 

Plume & — Mfg. Co., Wa- 
terbury, Conn. 

eres & Copper Co. 

Rome, ° 

Safety Lamp R Metal Mfg. Co., 
Pittsburgh, P: 

Bcovill Mfg. Waterbury, 


Conn. 
Simplex Reitwee Appliance Co., 


Hammond, 
Standard dietal eens Co., 


New York, N. 

Virden Mfg. Co., Cieveland, Ohie. 
(Pendents.) 

weer Brass Co., Waterbury, 
Con 

weber. Bros. Chicago, IL 

J. H. White Mfg. Co., Brooklyn. 


SPLICERS, Secket Chain. 

Arrow Electric Co., Hartford, 
Conn. 

McKenney & Waterbury Co., 
Boston, Mass. Harrigan”. 

SPLICING CLAMPS. 
Cincinnati Tool — Cincinnati, 

Ohio. “Hargrave”. 

Mathias Klein & Sons, Chicage, 
1. 

Smith #& Hemenway Co., New 


York. 
Advance Mfg. oo Pittsburgh, 
Mfg Co., El- 


Pa. “Heinze 
a & Georier 
mira, N. Y. 
on ‘Tool Co., Downers Grove, 
Co., Newark, 


‘o., 


P. Towentrent Mfg. 
N. J. 


SPLICING GUM. - Tape. 

SPLICING JOINTS, CABLE. 
(See Cable ios Joints.) 

SPRINGS. 

American eee Works, 
Newark, N. J 

American Steel ‘@ Wire Co., Chi- 
cago, TIL 

Manross & Sons, F. N., Forest- 
_ Conn. 

A. C. Spring Co., New_York. 

Wallace Barnes Co., Bristol, 
Conn. 

Cary Spring Works, New York. 

Cleveland Wire S&Spring Co., 
Cleveland, Ohio. 

Detroit Wire 8 ~~. Co., Detroit. 

Dunbar Bros. Bristol, Conn. 

— & Co. Mt. Vernon, 


Chas a. "Fischer Spring Co., 


New 
Fort Pitt come & Mfg. Co., 
Pittsburgh, 
Wm. D. Giteon “on. Cutcage, I Til. 
George A. Hepp, Newark, 
M. D. Hubbara’ devine G Co., Pon- 


tiae, Mich. 
a ie Steel & Wire Co., 
Forest- 


Chica 
N. Manrose & Sons, 

‘ville, Conn, (Hair Springs.) 
Raymond Mfg. Co., Corry, Pa. 
SPROCKETS, Silent Chain. 
Morse Chain Co. Ithaca, N. Y¥. 
STACKS. 
American Bridge Co., — — 
STAGE DIMMERS. 

stats. 
STAGE LIGHTING APPARATUS. 
A. & J. M. Anderson Mfg. Co., 

Boston, Mass. 
General Electric Co., Schenec- 


tady. 

Johns-Manville Co., New 
ork, N. Y. 

Sundh Electric Co., New York. 

Universal Electrie Stage Light- 
ing Co., New York. “Klieg! 
ros.” 

ee Stage Lighting Ce., Chi- 


overtaat & Ayres Mfg. Co., Chi- 


cago, Til. 
STAGE PLUGS AND RBECEP- 
TACL 


Universal Elec. 
Co., 


Ing Co., New “york. 

Bros.” 
Chase-Shawmut Co., 

port, Mass. 
meets Mfg. Co., New Orleans, 
J. Lang Blectric Co., Chicago. 
Russell & Stoll Co., ‘New York. 
STAIRWAYS, Movable Electric. 
Otis Elevator Co., New York. 
STANDARD CELIS. 


Leeds & Northrap Oo. Philadel- |; 
Instrument |. 


vhia, 
Weston Electrical 
Co,, Newark, N. J. 


Newburys- |; 





STANDS, Armature. See Ma- 


chines, Armature. 


STAPLE DRIVER. 
we & Coa., 


N. Y. 
L 8S Spencers Sons, 
Conn. 


Port Chester, 
Guilford, 


STAPLES AND TACKS, Plain. 
American Steel & Wire Co., Chi- 


cago, LL. 

Grand Crossing Tack Co., Grand 
Crossing, Ill. 

E. — wae & Co., Bingham- 


ton, N. 
Wright Wire Worcester, 
Mass. 
— AND TACKS, Insulat- 


Blake aie Gianal @ tate. Co, Beem, 


Weod 

Eureka Supply Co., Sewall, N. J 

James Goldmark Co., New York, 
x. ¥. (Bole Selling Agents 
“Cross."*) 

STARTERS, Electric Motor. For 
A. C. Motors, see —- 
ers; for D. C. eecmn, one 
ostats, Motor Controlling. 

STATIC MACHINES. See Medi- 

A us. 


Co., 


New York. 
Fairbanks, Morse & t°So, Chicago. 
STATIUNS, Kievated 
American Bridge Co., New 7 York. 
STEEL, Armature, See Irom and 
Steel. 


and Tool. 
American Bridge Co., New York. 
Baitimore Bridge Co., Baltimore. 
Bellefontaine Bridge & Steel Co., 
Bellefontaine, O. 
Belmont Iron Works, Philadel- 
phia, Pa 
The Berlin Construction Co., 
Berlin, Conn. 
Boston Bridge Works, Boston. 
c. & P. Electric Works, Spring- 
field, Mass. 
Wm. ‘a > & Sons, Inc., 
York. 
Kenwood midge Co., Chicage. 
King Bridge Co., Cleveland, na O. 
Pennsylvania Steel Co., Steelton, 


Pa. 

- ~o Bridge Co., Philadelphia, 
a. 

Riverside Bridge Co., Martins 
Ferry, O. 

Vierling Steel Works, Chicago. 

Wisconsin Bridge & Iron Co., 


Milwaukee, Wis. 
STEREOPTICONS. 
General Electric 


New 


Co., Schenec- 


ic Stage 
York. 


ros. 
= Stage Lighting Co., Chi- 


cag 
Mcintosh Btereopticon Co., Chi- 
cago. 
CG 1 Newton, New York. 
Victor Animatograph Co., Dav- 
enport, Ia 
Victor Electric Co., Chicago. 
STERILIZERS, Instrument. 
Cutler- er Mfg. Co., Mil- 
waukee. Wis. 
Simplex Electric Heating Co., 
Cambridge, Mass. 
Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. 
Amer.can Electrical Heater Co., 
Detroit, Mich. 
Presto Electrical Mfg. Ce., San 
Francisco, Cal. . 
STERILIZERS, Water, Electric, 
American Ozone Co., Niagara 
Falls, N. Y. “Oszosure’’. 
STICKS, 
= & Foote Co., Newark, 
S, DIES, REAMERS. (See 
Pipe Fitting Tools.) 
STOKERS, Automatic. 
Baheock & Co., New 


York. 
Wyspetoure Machine Co, New 
American ee we Co., Phil- 


STOKERS, Mechanical. 
Depo & Wilcox Co., New 


Yor 
Westinzhouse Machine Co., Pitts- 
burch, Pa.. “Roney”. 
NES, Commutator. 
Cleveland Stone Co., 
Onto. 


STOPS, Engine. 
Consolidated Engine f&top Ce.. 
New York “Corliss”, “Mon- 


arch” 
Ford Co., New York. 


Thos. P. 
— Regulator Co., . Salem. 


Morterieve Eingrag. Co., New 
York. 


Cleveland, |' 
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Strong, Carlisle & Hammond Co., 
Union “Stop a signal Co. 

nion Stop 

River, Masa. “Hart & ye 


Wire. 
John P. Haga, Minneapolis, Minn. 
INSULATORS. 
Albert & J. M. Anderson Mfg. Co., 


Boston, Mass. 
Barnes & Kobert Mfg. Co., New 
ean a=. 

Bchenec- 


=a Fx. Neve On, Now 


.., ™ Co., Mansfield, Ohio. 
st yg Malleable Iron Co., St. 


Lou! 
RELIEF GRIPS. Bee 

Grips. 
STRAPS, Jack. See Tools, Line- 


STRAPS, Pipe. See Hangers and 
th Bend, Ind. 


waukee, Wis. 
Philadelphia Elect. Mfg. Co., 
Philadelphia, Pa. 
LIGHTING FIXTURES, 


Benjamin Electric Mfg. Co., Chi- 
ic ° 

til.. “Parabolite” fer 

Street Lamps. 

Electric Mfg. New 

Britain, 

Central Electric Co., C nL 

Geo. Cutter Co., South 


Delta-Star Electric Co., tay 
ay Sign System (Electric), 


Fort aoye Moctite Werks, Bt. 


pa... Ind. 
lectric Co., Schenectady. 
ms Hubbell, Inc., Bridgeport, 


Line potewes Co., South Mil- 

Metropolitan Engineering Co., 
rooklyn, N. Y. 

Risinger Mfg. Co., 


Liver- 
pool, Ohio. (‘ itre-lite”™ 

Pittsburgh Fn oo an "ee. 
Pittsb >. eae 
New York. 


Western ic Co., 

A-A Electric Mfg. Co., Bridge- 
pert, Conn. 

American — & Lighting 
Co., Chica, 

Fletcher Mfs. “Co., Dayton, Ohio. 

Klemm & Co., Philadeiphia, Pa. 

F. H. Lovell & Co., Arlington, 
N. J. (¢ necks. ) 

Lundin Electric & Machine Co., 

oven é in A Mfg. C Chi 
erbdag Tres sg. 3., - 

ll Agree 


Boston, 
(Insulators only.) 


& Mfg. Co., 
Philadelphia, Pa. 
= Ra Co., East Liver- 


pool, Oh 
Cc. Ro a Electric “eas 
Co., Philadelphia, Pa. 
Tea Tray Co., Newark, N. 
Walworth Mfg. Co., Boston, _ 
(Goosenecks. ) 
ee Reflector Co., Boston, 


ass. 
STREET LIGHTING SYSTEMS. 
See Transformers, Constant, 


Potential. 
ETC . Wire. See Come- 
alongs. 

STUDS, Fixture (Hickies, Stems 
and Studs.) 


Co., 


cago, 

Pettingell- -Andrews Co., 
Mass. 

Philadelphia Elec. 


National ‘Metal’ Molding Co. 
ation e ‘0 
Pittsburgh, Pa. d 
Sprague Electric Werks, New 
Steel City Electric Co., Pitts- 
burgh, Pa. “Star”, “Fullman”. 
Thomas & Betts Co., New York, 
“T. & B.” 
se Foundry Co., Newark, 
Colgan Co., Wm. H., West New- 
Mass. “Rex”. 
Earhart, W. &8., Denver, Colo. 
Fralick & Co., 8, R., Chi 
“Kwikon.” 6 
0., 


Grabler Mfg. Cleveland. 
Onto. 


acalien 
Mass. 


Co., The, Boston, 

“Adjustable Hickey.” 

Steel City Elec. Co., Pittsburgh, 
Pa. “Star.” 

' Wilton Mfg. Ce., Wrightsville, Pa. 

STRUCTUR Subway. 


Amertean Bridge Co., New York. 


wn BARES. for Snap 


See Rares 


Switches 


'SIR-RTATIONS, Ontd 


oe ta-Btae Electric ra Chicago. 
3 & Industrial = Saginewing 
Co., Greeusburg, Pa. 





99 


Stage & 
SUPPLIES, 
Bissell & 


Conrad, Inc. Chi- 


Patterson, New Y 
Western Electric Co., New York: 
SUPPORTS, Cross Arms. 
St. Louis Malleab 
Bt. ‘Lo — le Casting Co., 


Hallett Iron Works, Harvey, Ill. 
copmerey APPLIANCES. See 


oumanamn. See Floor Cteaners 


and Polishers. 
SWITCHBOARDS. 8 
( mene 


Co., Milwaukee, Wis, 


Anderson Mfg. Co., Albert q 
M., Boston, Mase. o¢ 


Bissell The, F., T 
Gales Geo ak. _ 


stropollian’ Engineering 
ropolitan 
New York Cit -~ 


H. ‘&., Philaaelphia, 
Pa, Puech ttes.”” 

Post Glover — Co., Cincinnati, 
Sorague Elec. Works, New York 


atanrete Electric Co., Chicago. 





Elec, Mfg. Co., Plain- 


Western Electric Co., New York. 

Wes poate Electric & Mfg. 
Co., t Pittsburgh, Pa. 

Adam a Co., Frank, 8t. Louis, 


oO. . 
A. G. Elec. & Mfg. ee 
ay &. Co., Seattle 
7" Mfg. Co., Rochester, 


Butte Engineering & 

San Francisco, Gal. > Oe 
Cc. & P. Electric Works, Spring- 
California ‘Bie. § San 

ornia ec. Suppl: 

Francisco, cal? °™* 

zphen Blec. Co., The, Den- 


ver, Colo, 
Cleveland | + create Co.. 
hi 


Cleveland, 
Commercial Switchboard Mfg. 
Co., Denver, Colo. 
se-Hinds C N. 


Cuthbert Spetetens Mfg. Co., 
Chicago, 

Drendell Bias! & Mfg. Co., San 
Francisco, Cal 


( Electrical Mfg. Co., Denver, Colo. 


Hiectric Mfg. Co., New Orleans. 
Blec., ny. & Manufacturers’ Sup- 
Ply Co., San Francisco, Cal. 
Jupiter Switchboard Mfg. Co., 

Francisco, Cal. 
H., Brook! 


Krantz Mfg. Co., yn, 

N. Y. “Krantz Safety Panel.” 
J. Lang Electric Co., Chicago, 
Il “McWilliams,” 


Leonard- Bund 1 - 
land, Obi y Blec. Co., Cleve 


McNamara a Fair Haven, Vt. 
Mrcotioen Blec. Mfg. Co., 
~ ™ land City, New York. 


—s Electric Mfg. Co., New- 

ar 4 

Mutual Electric x4 Machine Co., 
Wheeling, W. 
Henry Newgard Y Co., 


Chicago. 
New ie. 


Haven Elec, Switch 


port, Ky 
i x. Nielsen Co., 3. 
(“Nico” Panelboard.) 
Nyelec Switchboard Co., New 


Yor 
~~ Electric & Mfg. Co., Irwin, 


Pittsburgh Electrical & Machine 
Sunde eee Pa. 
ngle ectrical Mfg. 
Philadelphia, Pa. — 
Schaefer Bros., Chica 
— |Mechanteal bisciamens 
Co., Dallas, Texas. 
Otertne Sutehbeass Co., Cam- 
ov 
Superior Blec. Mf. Co., Minne- 
apolis, “Pike.” 
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Tittle, H &., San Francisco, Cal. 

United Electric Apparatus Co, 
Boston, Mass. 

Warder, Clark & Gyets Elec. 
Co., Rochester, N. 

Western Elec. Wocks: Portiand, 


Ore. 
Wheeler-Green Elec. Co., Roch- 
ester, N. Y. 
Worcester Electric Mfg. Co., 
Worcester, Mass. 


Wm. Wurdack Liectric Mfg. Co., 





St. Louis, Mo 

sWwiTCHby.: AKDS, Telephone. see 
Telephones. 

SWITCHBUARDS, Theatre. 
Adam Electric Co., Frank, St. 
Louls, . 

Trumbull Electric Mfg. Co., 
Piainville, Conn. 

Cniversal Electric Stage Light- 
ing Co., New York. “Klieg! 
Brus.’ 


Crouse-Hinds Co., Syracuse, N. ¥Y 
Electric Stage Lighting Co., Chi- 
cago, Lil 


Mutual Elec. & Mach. Co., 
Wheeling, W. Va. 

j. S. Pennefather, New York. 

Walker —— Co., Philadel- 
hia 

owirci BOARD CLEANERS. See 
Cleaners. 

4WITCH BOXES. See Boxes, 
Conduit. 


4WITCH STICKS. See Sticks. 
— HES AND CUT-OUTS, Bat- 


Manhattan Electrical Supply Co., 
New York. 

Metropolitan Engineering Co., 
New York City. 

Ostrander e co., W. RB. New 
York, N. 

frumbull Elec. Mfg. Co., Plain- 
ville, Conn 

american Specialty Co., Syracuse, 


N. Y. 
Chicago Electric Mtg. Co., Chi- 
cago, Ill “Handy”. 
Connecticut Blectric Mfg. Co., 
Bridgeport, Conn 


Connecticut Tel. & Blectric Mfg. 
Co., Meriden, Conn. 

@lectric Goods Mfg. Co., Canton, 

(Automatic Sectional.) 


Mass 

Moltzer - Cabot Electric Co., 
Brookline, Mass. 

Francis Keil & Son, New York. 
“Anti-Wood” 

noblock- Hei@cman Mfg. Co., 


South Bend, In 

Partrick, Carter & Wilkins Co., 
Philadelphia, Pa 

Voltamp eeeeete Mfg. Co., Bal- 








timore, 

4WITCHES, ~ sccemetiic. Push 
Batten. 

Arrow Electric Co., Hartford, 
Conn. “Arrow E.” 

Cusier-Hammer Mfg. Co., Mil- 
waukee, W 

General Electric Co., Schenecta- 
dy, N. 

Hart Mfg. Co., Hartford, Conn. 
“Diamond 

Manhattan, Eiectrical Supply Co., 
New Yor 

National Carbon Co., Cleveland, 
Ohio. 

Chicago Electric Mfg. Co., Chi- 
cago, Ill. “Handy 

art & Hegeman Mfe Co., Hart- 
ford, Conn. “H. & H.’ 

Leece- Neville Co., Cleveland. 

frank W. Morse, Boston, Mass. 

Northeast Electric Co., Roches- 


ter, N. Y. 
Jos. F. O’Brien Co., 
Perkins Electric Switch Mfg. 
Bridgeport, Conn. 
Pittsfield Spark Coll Co., Dalton, 
Mass 
4AWITCHFA, Canopy 


New York. 
Co., 


Arrow Electric Co., Hartford, 
Con 

@entamie Electric Mfg. Co., Chi- 
cago, . 

Cutier-Hammer Mfg. Co., Mil- 


waukee, Wla. 
Passe & Seymour, Inc., Solvay, N. 
We 


SWITCHES, Celling. 
Arrow Electric Co., Hartford, 
Conn, 
Brooklyn. 


@. Krants Mfg. Co., 
Y. 


N. 
Charles w Leveridge, New York 
“Te L 
P. Sorensen, Brooklyn, N. Y. 
Tirrill Mfg. Co., Athens, Pa 
John J. Waldman, New York 
“Jones-Perfection” 


owyrruns, Combination C uat- 

ot. 

Detroit Fuse & Mfg. Co., Detroit. 
Mich. 

D ‘Ned Fuse Co., 

General Electric Co., 
dy, N. Y. 

A. W. Johns-Manville Co., 
York. 

Metropolitan , Suatncering 


New York ty. 
National Metai 


Providence. 
Schenecta- 
New 
Co., 


Molding Co.. 





Pittaburch. P: 


a 
Paiste Co., HM. T., Philadelphia, | 
Pa. 





Palmer Elec. & Mfg. Co., Boston, 


Trumbull Electric Mfg. Co., 
Piainville, Conn. 

Barkelew Electric Mfg. Co., Mid- 
dletown, Ohio. “Star.” 

Bryant Electric Co., Bridgeport, 
Conn. 
Connecticut Electric Mfg. Co., 
| + aaa Conn, “C, BE, M, 
peeeman Elec. Co., E. H., Tren- 
ton, N. J. 

Goid Car Heating & Lighting 
Co., New York City. 

+7 & Co., Geo. Philadel- 

ja, P 

Johns- Pratt Co., Hartford, Conn. 
“Noark.’ 

W. N. Matthews & Bro. 8st. 
Louis, Mo. 

Perkins Electric Switch Mfg. Co.. 
Bridgeport, Conn. 

Worcester Electric Mfg. Co., 


Worcester, Mass. 
SWITCHES, Discounectin 
Allis - Chaimers Manufacturing 
Co., Milwaukee, Wis. 
Albert & J. M. Anderson Mfg. 
Co., Boston, Mass. 
D & W Fuse Co., 


R. L. 
Delta-Star Electric Co., Chicago. 
Detroit Fuse & Mfg. Co., Detroit, 


Providence, 


Mich. (Fuse Switch Boxes.) 

Electric Controller & Mfg. Co., 
Cleveland, Ohio, 

Electrical Engineers Equipment 
Co., Chicago, Ll. 

—s AL om Co., Schenecta- 

General Devices & Fittings Co., 
Chicago, 

H. W. duhns- Manville Co, New 
York, “Noa 

Railway & Industrial Engineer- 
ing Co., Pittsburgh, Pa. 
“Burke”, 

Schweitzer & Conrad, Inc. Chi- 
cago. 

Trumbull Electric Mfg. Co., 
Plainville, Conn, 

Bowie Switch Co. San Fran- 
cisco, Cal. 

Condit Elec'l Mfg. Co., Boston, 
Mass. 

Cuthbert Electric Mfg. Co., 
Chicago, IIl. 

Empire Electric Mfg. Co., Plain- 
ville, Co 


nn. 

. W. Electric Specialty Co., 
Chicago, Ill. 

ne, & Schneider, New York, 


Kailenborn Pahl & Francis, San 
Francisco, Cal. 

Kelman Elec. & Mfg. Co., Los 
Angeles, _ 

Lord Nn fiatt New York. 

w. atthews & Bro. Sst. 
Louls, M 

Pacific Elec. & Mfg. Co., San 
Francisco, Cal. 


States Electric Co., Chicago, Ill. 


“a a Electric Co., Philadel- 

phir 

Woresseer, ‘Electric & Mfg. Co., 
Worcester, Mass. 

SWITCHES, Deor. See Door 
Switches. 

SWITCHES, Fixture. 

anew Electric "Ce. Hartford, 
onn, 

Benjamin Electric Mfg. Co., Chi- 
cage, TL 

Cotes: eo Mfg. Co., Mll- 


w 
aoe “Hubbell, Inc., Bridgeport, 
Conn, 
Pass & Seymour, Inc., Solvay, N. 
Bryant Electric Co., Bridgeport, 
Conn. 
E. F. Caldwell & Co., New York 
Perkins Electric Switch Mfg. Co., 
Bridgeport, Conn. 


SWITCHES. Gas Engine, Ienition. 

Arrow Electric Co., Hartford, 
Conn, 

Manhattan Electric Supply Co., 
New York. 

Trumbull Electric Mfg. Co., 
Piainville, Conn, 

Apple Electric Co., Dayton, Ohio 

Chicago Electric Mtg. Co., Chi- 
cago, Ill. “Handy 

Connecticut Telephone & Electric 


Co., Meriden, Conn. 

Dow Mfg. Co., Braintree, Mass. 

Edwards & Co., New York. 

Empire Electric Mfg. Co., Plain- 
ville, Conn. 

Knoblock-Heldeman Mfg. Co., 
South Bend, Ind. 

Kokomo Electric Co., Kokomo, 
Ind. “Kingston”. 

Frank W. Morse, Boston, Mass 

Motsinger Device Mfg. Co., Lafa- 
yette, Ind. “Faultiess’’. 

Pittsfield Spark Coil Cd., Dalton. 
Mass 

Cc. F. Splitdorft, New York. 

webertee I Igniter Co., Spring- 
° 

SWITCHES, Knife. 

Adam Electric Co., Frank, 8t. 


Loula, Ma. 
Anderson Mfg. Co., Albert @ J. 
M., Boston, Mass. (“Hancock,” 
“Ajax” Switches.) 
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Bissell Co., F., Toledo, Ohio. “Se- 


curity” 
Central Electric Ce., Chicage, Lil. 
“Central NM.” 
Columbia Metal Box Co., New 
York, - ©. 


Crocker-W heeler Co., Ampere, N. 
J. “Remek” 
Cutter Co., George, South Bend, 


Ind, 
Delta-Star Electric Co., Chicago, 


Electric Controlier & Mfg. Cv., 
Cleveland, Ohio. 
Ft. Wayne Electric Works, Ft. 


Wayne, Ind. 
General Electric Co., Schenectady. 
Machen & Mayer Electrical Mfg. 
ae Philadelphia, Pa. “M. & 


Maphattan Electrical Supply Co., 
ew 
Bumee Co., ba T., Philadelphia, 


Post-Glover Electric Co., Cincin- 


nati, > 
Trio » Rock Island, Il, 
‘Lrumbuu Biectric Ditg. ceo., 
Plainville, Conn. 
Trumbull-Vanderpoel Co., Ban- 


tam, Conn, 
Western Electric Co., New York. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

A. G. Elec. & Mfg. Co., Seattle, 
Wash. 

Almstead Mfg. Co., Rochester, 
N. Y. 

American Elec. Switch Co., 
Springfield, Mass. 

Barkelew Electric Mfg. Co., 

Middletown, Ohio. ‘“‘Barkelew.” 

K. G. Bernard Co., Troy, NY. 

Bryant Electric Co., Bridgeport. 
Conn 

Carman & Freyer, Indianapolis, 
Ind. ‘“‘Star-Delta.” 

Cleveland Switchbeard Co., Cleve- 
land, Ohio. 

Connecticut Blectric Mfg. Co., 
Bridgeport, Conn. 

Crouse-Hinds Co., Syracuse, N. ¥ 
“Colonial”. 

Cuthbert Electrical Mfg. Co., 
Chicago, Ill. 

Electric Mfg. Co., New Orleans. 


J. Lang Electric Co., Chicago, Il. 
(“Paragon”, “McWilliams” and 
“Universal” Switches.) 

S,  Resats Mfg. Co., Brooklyn, 

Levnard - Bundy’ _ Electric Co., 
Cleveland, O. 

Metropolitan Elec. Mfg. Co., Long 
Island City, N. Y. 

Electric & Machine Co., 

“Bull Dog”. 

Mfg. Co., 


Mutual 
Wheeling, W. Va. 
New Haven Electric 
North Haven, Conn. 
Penn. Elec’l & Mfg. Co., 


Pa. . 

Perkins Elec. Switch Mfg. Co., 
Bridgeport, Conn. 

Pittsburgh lBlectrical & Mach 
Works, Pittsburgh. Pa. 

Sterling Switchboard Co., 
den, N. J. 

Taunton -New Bedford Copper 
Co., Taunton, Mass. “Hill”. 

Troy Electrical Co, Troy, N. Y 

Troy Laundry Machinery Co., 
Chicago, Ill. 

Walker Electric Co. Philadel- 
phia, Pa. 

Worcester Electric & Mfg. Co., 
Worcester, Mass 

Wm. Wurdack Elec. Mfg. Co., 8t. 
Louis, Mo. 

SWITCHEs, Marine. See Fixtures, 


Marine. 
Allis - Chal Ol Break. 


Irwin, 


Cam- 


Anderson Mfg. Co., Albert & J. 
M., Boston, Mass, 
Campbell Kilectric Co., Lynn, 


Mass, 
General Electric COo., Schenee- 
tady, N. ¥. 
; Hartford. Conn 
Trio Mfg. ‘Co., Rock DL 


Western Electric Co., New lurk 
Westinghouse Electric Mfg. Co. 


E. Pittsburgh, Pa. 

Condit Elec’l Mfg. Co., Boston 
Mass. “Cushing” 

High Tension Electrical Specialty 
Co., West Newton, Masa. 

SWITCHES, Pendant. 

Arrow Electric Co., Hartford 
Conn. “Arrow 

Benjamin Electric Mfg. Co., Chi 
cago, Til. 

Cutler-Hammer Mfg. Ce., Mii 
waukee is. 


General Electric Co., Schenectady 

Harvey Hubbell, Inc., Bridgeport, 
Conn, (Chain Pull.) 

Machen & Mayer Elec’! Mfg. Co. 
Philadelphia, Pa. “M. & 

Pass & Seymoar, Inc., Solvay, N 


Hart & He ne Mfg. Co., Hart- 
‘o 
Perkins Trestrie Switch Mfg. Co. 
ITCHES, P. Ay 
ie Top. 


swI 
Delta-Btar * mioctrts Co., Chicage 
Crary Electric Co., Schenectady, 
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SWITCHES, Remote Control. 
ate sons M. a. Anderson Mts 
er- mer e 
ose a = 
General Electste ‘Ce., Schenectady, 
Hart Mfg. Co., Hartford, Cona 


. ML” 
paimnet Electric & Mfg. 
Be von, zs. Ce. 
undh Klectric “Co., New Y¥ 
— —\gepmeeeed Co., - 


Automatic Switch Co., New York 
“Darrin 


Kelman Elec. & Mfg. Co., Loe 
Angeles, Calif. 
oN Ds aie Co., Philade) 
Pa. 
swi TCHES, Snap, Flush, 
Button, Rotary. — 
—_— Electric Co., Hartford. 
‘onn. “Arrow E.” 
chelton Electric Co., Philadel. 
“4 
Cuthee thamnss Mfg. Ce., Mi 
waukee, Wis. 
Cutter Co., Philadeiphia, Pa 
(“C, 8.” Push Button.) 

General Electric Co., Schenectady 
Hart Mfg. Co., Hartford, Cona 
“Diamond H.”, “Hartford”. 
Hubbell, Inc., Harvey, Bridge- 

port, Conn 


oe ~ ‘Electrical Supply Co. 


Yo 
— Metal Molding Co., Pitts- 
urs 
New ton | Mis. Co., Lynbrook, N, 


Pass & Seymour, Iinc., See 
N.Y. “PR. & 6.” 

Trumbull Electric Mfg. Co., Plain 
ville, Conn, 

bs E Co., Trenton 


Jd. 
me <7 Electric Co., New York 


Bryant Electric Co., Bridgepori 
Conn. 
Connecticut Elec. Mfg. Co., 


Bridgeport, Conn. 
Gordon Blec. & Mfg. Co., Chica. 


go, Lil. 
Hart & Hegeman Mfg. Co., Hari 
soet. Conn. “Nutmeg”, “H. 4 
mw & Son, Francis, New York 
H. Brents Mfg. Co., Brooklyn, 
N. Y. “Krantz” 


Machen & Mayer Blectrical Mfg 
Co., Philadelphia, Pa. (“M. & 
M.” Push Button.) 

Metropolitan Elec. Mfg. Co., Long 
Island City, N. Y. (Detachable 
Push Button.) 

Perkins Electric Switch Mfg. Ce 
Bridgeport, Conn. 

Pittsburgh Electrical & Machin- 
Works, Pitrteburer Pe 

Railway & Industrial Engineering 
Co., Pittsburgh, Pa. 

Standara icc. Mig. Co., Chica 


go, Ill. 
Tirrill Mfg. Co., Athens, Pa. 


SWITCHES, Tank. See Tans 
Switches. 


SWITCHES. Time Automatic 
Anderson Mfg. Co., Albert & 3 


°» nm, Mass, 
F. Bissell Ceo., Teiedo, Ohio. “Be 


ty. 
Compbell Electric Co., Lyna 
Mase. 
Cutler-Hammer Mfg. Co., Mil- 
wuukee, Wis. 


Fort Wayne Elec. Works, Fort 
Wayne, Ind, 

General Electric Co., Schenectady. 

Hart Mfg. Co., Hartford, Conan. 
“Diamond H.” 

Hartfurd Lime Switch Co., New 


York. 

Kennedy-Webster Co., Chicago. 
Ill, “Common Sense”. 

Palmer Elec. & Mfg. Co., Bos. 
ton, Mass. 

Sundh Elec. Co., New York City. 

-— —_ — sogtens § Supply Co. 


York, esco”, 
Mell! Mfg. Co., Valparaiso, Ina 
“Crescen 


o. 

Western Electric Co., 2 York 

Westinghouse Electric Mfg 
Co., East Pittebargh, Pe. 

A. & W. Electric Sign Co., Cleve 
land, Ohio 

Automatic Switch Co., New York 


ty. 
Betts & Betts Corporation, New 

York, 
Central Burglar Alarm Co., Chi- 


cago, Til. “Reliable”. 
Black-Woods Mfg. Co., Peoria 
Butte Engrg & Elec. Co. Sap 


Francisco, Cal. 
Chemelectric Co., (The, Chicago, 
Ill, “Schweitzer’ 

Chicago Electric Time Switch 
Co., Chicago, Ill. “Afisto.” 
Chicago Safety Appliance Co.., 

Chicago, Ill. “Shreve.” 
Electrica! —_, {Co Oshkosh. 
Wis. “M & 
Excess me RA, ‘Co., Pittsburgh. 
Pa. (“Excess Indicator.”) 
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Gearless Ausemeste Pump Co. 
Hock Island, Ll 

Jensen, Victor G., Chicago, I 
“Commonsense.” 

Johnson Service Co., Milwaukee 


wis 
Elevator Co., Chicago, I! 
aan Electric Co., Chicago. 
Powers Regulator Co., Chicago, 
1. 
acumen Aggomatte Lighting Co., 
Racine, Wis. 
Russell Mfg. Co., South Bend, 
Ind. “Russell.” 
Twinvolute Pump & Mfg. Co., 
New York City. 
Waldman, John J.. New York. 
SWITCHES, Toggle. 
bons Mfg. Co., Lynbrook, x. F. 
4swiTCHESs, Voltmeter. 
Albert & J. M. Anderson Mfg. 
Co., Boston, Mass. 
General Electric Co., Schenectady. 
Minerallac Electric Co., Chicago. 
J. Lang Electric Co., Chicago. 
Walker Electric Co., Philadel- 
phia, Pa. 
Worcester Elect. & Mfg. Co., 
Worcester, Mass. 


4WIVELS. 
Universal ag Grip os Syra- 
cuse, N. ¥. “Universal 


SYNC ~ ann. Semaine, 

Cnemelectric Co.. Chicago 

#YNCHROSCOPES., See Instru- 
ments, Testing. 

SYRINGES. See Hydrometers. 

TACHOMETERS .AND .TACHO- 
GRAPHB. (Speed Indicators 
and Speed Recorders.) 

Sadt-Westburg Electric Co., Chi- 


cago. 
Bristol Co., Waterbury, Conn. 
Esterline Co., The, Indianapolis, 


Ind. 
Roller-Smith Co., New York. 
weston Biectricai lustramenut Co., 
Newark, N. J. 
James G. Biddle, Philadelphia, 


Electric Tachometer Co., Wash- 
ington D. Cc. “Hopkins’’. 

Industrial Instrument Co., Fox- 
boro, Mass. 

Keystone Electrical Instrument 
Co., Philadelphia, Pa. 

Lombard Governor Co., Ashland, 
Mass. 

ome -Gray Co. Philadelphia, 


Reliance Electric & Engrg. Ce, 
Cleveland, Ohio. (Speed Dials 
for Motors and Machinery.) 

Veeder Mfg. Co., Hartford, Conn 

Schaeffer & Budenberg Mfg. Co.. 
Brooklyn, N. Y. 

Warner Instrument Co., Beloit, 
Wis. 

fAGS, Cable. 

Harvard Electric Co., Chicago. 

Ridlon Co., Frank, Boston, Massa. 

TANK ALARMS, 

Ww. RB. Ostrander & Co. New 
York. “Neu 

Stanley & Patterson, New York. 
“Patterson”. 

Sundh Electric Co., New York. 

W. F. Irish Electric Co., New 
York. “Shamrock”. 

Partrick, Carter & Wilkins Co.. 
Philadelphia, Pa. 

John J. Waidman, New York. 

TANK SWITCHES. 

Electric me & Mfg. Co.., 
Cleveland, 

Sundh Elec. So., New York. 

Westinghouse Electric & Mfg. 
Co., E. Pittsburgh, Pa. 

Automatic Switch Co., New York. 
Chicago Pump Co., Chicago, Ill 

2. E Repair Co., New York 

Irish Electric Co., New 
Work. “Shamrock”. 

Jarvis Engine & Machine Works. 
Lansing, Mich. 

Kewanee Water Supply Co., Ke- 
wanee, IIl. 

Menitor Mfg. Co., Baltimore, Md. 

Sanitary Pump Co., Dayton, Ohio 

Twinvolute Pump & Mfg. Co. 
New Tork, N : 

TANKS, Oil Storage. 

American Bridge Co., New York. 

TANKS, Water. 

American Bridge Co., New York. 

TAPE, Insulating. (Splicing Gum, 
Friction Tape.) 

American Electrical Works, Phil- 
lipsdale, RB. 1. “Century”. 

Central Electric Co., Chicago. M 

Chicago Mica Co., Valparaiso, 


Ind. 
Scie Mfg. Co, Chicago, Ii. 
& W Fuse Co. Providence, 
oR. I. “Deltatape’ 


General Electric. Co., Schenecta- 
dy, N. Y¥. “Acme”, “Paragon”. 
. F. Goodrich Co., Akron, Ohio. 
a. W. Johns-Manville Co., New 
York, on a “Fibroid”, 


“Jomanco”, “J. “Niagrite”. 
ame Insulated Wire @ Cable 
-.. New York. 


Marion Fagutated Wire & Rubber 
fa.. Marion In 


Manhattan Mosetens Supply Co., 


Stanley & Pattersen, New York. 
Western Electric Cv., New dork. 
Ackerman-Boisad fei 


ie Wire (Ce New 
a. Y. Insulated Ze 4 


Packa 7 t 
Bias Cut. American Automatic 
i Paint c., New York. 


“i American Blectric Co., 
Standard Underground Cable Co., Ill. ~ 


. Co., Piqua, Ohio. 
Andrae & Sons Co., J. 


Arnold Mfg. Co., 
Automatic Appiiance Co., 


uk” 
Western Jae Oo, New York. 
Victo “Amazon on, Mass. 
B-R Bilec. & Tel. Mfg. 


Min, ate Electric & Mfg. 
Co., East Pittsburgh, Pa. 

Boston Woven — & Rubber 
Co., Cambridge, Mass. 

os Rubber Co., Bridgeport, 


Co., Jamaica Plain, 


Baird Electric Co., Chicago, Ill. 
Baltimore Machine Products Co., 
Cadiz aa pe } Ohio. 


M. W., Providence, _~ ae Co., 


. “Black Diamond”. 
Goshen Rubber Works, Goshen, 
In 


Hope Webbing Co., 
a4 I. (Unsaturated Woven 


, 2 
slephone Supply Co., 
Chicago Writing 


Connecticut Teese & Elec- 


x rapet) c. &@.. tric Co., Meriden, Conn 
“T 


- at - ate Elec. Co., 

right, Detroit, Mic ll. 

Morgan ~ w Rub Ms Dean Dlectric Co., Elyria, Ohio. 
Telephone Mfg. Co 


Re 
sg Goods Mfg. 


a. 
Revere Rubber Co., Boston, Mase. “Annunciphone”, 
—, 


os Pa. 

Rubber Cement Co., 
Louis, Blectrical, "Engineering Co., 

Tingue, Brown & Co., New York 

, oe Co., Manheim, Pa Elston, Muscoda, Wis. 

Enochs Elec. Co., St. Paul, 


MACHINES. Bee Cover- 
Gari Electric Co., Akron, oan. 


min in Electric Mfg. Co., Chi- 
Benja 


ia. 
IL. Hepburn Tel. Mfg. Co, Chicago. 
= Electric” Co. Co., 


— & Co., B C., Cincinnati, 


N 
Harvey Hubbell, cae an y 
Independent Tel. Mfg. Co. 


Bros 
trical Co., son, Wis. 

Manhattan Electr : Savoly Interstate Elec. & Mfg. Co., Sioux 
a. 


Johnson Mfg. Co., Philadelphia. 
Universal Electric Stage L ighting 1 
N. Y¥. “Klivgl.’ 


Western Electric Co., New York. 


Lafayette Electric & Mfg. Co., 
Bryant Electric Co., Ind. 


Conn. Louls J., New York. 
The Dale Co. New York. Distance Tel. Mfg. 


Yonkers 8 echaity Co., 
v 


TELAUTOGRAPH 
Gray National Telautograph Co., 


TELEGRAPH INSTRUMENTS. 
Manh Electrical Supply Ce.. 
— (Portable Outfit.) 


Baltimore Machine Aa ee Co., 


nd. 
Menominee Electric Mfg. Co., Me- 


Modern Electric Co., Burlington, 


. go. 
National Elec. Works, Whittier, 
Nationa! Dictograph Co., 


ic: : 
National Telegraphone Co., R 
. ¥. ('Telegraphone” 
for Telegraph Wires.) 
North Electric Co., 
Ohio. (‘‘Clement” Automanual.) 
Novelty Electric Co., 


phia, Pa. 
Partrick. Carter & Wilkins 
Pa. 


Chas. Brandes, New York. 


Brooklyn, N. Y. 
> Bunneli & Co., New Som. 


Industries Mfg. Premier Electric Ce., Chicago, I! 
ork. 
, New York. Mich. 
Electro woo! Co. ees Sch, & tte, Ca. Butter. 
Farr Lay ay & Pa. 
Bupply Co icago. 
Foote. Pierson & Co., New Tork. 


Brookline, Mass. (Operator's 
Head Receivers.) 


Homer Roberts Tel. Co., = 


sehen Alarm Co., Milwau- 

Electric Co., New York. 7 
ssonnenents Co., Cleveland, Ohio. 
Menominee tere) Mfg. Co., Me- 


a ~~ or Tel. Co., Cincin- 


Simplex Telephene & Equipment 
Co., Pittsburgh, Pa. 
Sioux City Brass Works, Sioux 


Omnigraph Mfg. 


Partrick. Carter Spencer Bilectrical Co., New York. 
a . 


wn”. 
Mfg. Co, Ports 


Co., Philadelphia. _, Commtrection Co. 


Unrest States” Electric ee New ; 
Carlson ee 
Utica Fire Alarm Teleg. 
TELEPHONES AND 
BOARDS. 
Automatic Electric Ce., Chicago. 


(Intercommunicating. ) 
nu. Wade’ 

Cc. & P. Electric Works, 
Central Miectric Co.. ho ye 
Central Telephone & Elect le Co., eames re 
TTT FPHOVE A4TTicHVeNnTse 








Mica Insulator To. New York. 
“Linetape”. 








Kellogg Switchboard Exp ae 


Co., Chicago, Ml. Western Electric Co., New Yarb 
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Electric Goods Mfg. Co., Canton. 


ad ano. Vuplipnoene”,. 


TELLYHUNLS, Automatic. 
American Automatic Telephone 


Cu., Urbana, O. 


Automatic wlectric Co., Chicago 
TELEPHMUNE DKsK ARMs. dee 


Brackets 


TEMPEKA LURE REGULATORs. 


See Regulators. 


TEKMINALS, Automobile,  Pri- 


mary, Secondary 


Metropolitan ‘ Exgincering Co., 


Brovklyn, N. Y, 


Chicagu Electric Mfg. Co., Chi- 


cugu. 


Cook, Frank B., Chicago. 
Morse, Frank w., Boston, Mare 
H. B, Sherman Mfg. Co., Battle 


Creek, Mich. 


TEKMINALS, fuse. See Fuses. 
TERMINALS, Telephone Cable. 


See also Potheads. 


Binsell Co., F., Toledo, Ohio. “Be 


curity” 


Centrai Telephone & Electric Ce., 


St. Louis, Mo. 


Staudurd Underground Cable Co.. 
vis” 


Pittsburgh, Pa. “Da 


Western Electric Co., New York 
Central Machinery and Supplies 


Co., New York City 


Cook, Frank B., Chicag 0. 
Fairmount Electric & wits. Co. 


Philadelphia, Pa. 


Harvard Kilectric Co., Chicago. 
La Fayette Elec. & Mfg. Co, La 


Fayette, Ind. 


Moon Mfg. Co., Chicago, I 
H. B. Sherman Mfg. Co., Battle 


Creek, Mich, 


Southern iua. Electric Co., New 


Alban Ind. 


TEKMIN ALS. Underground Serv. 


ce, 


Dossert & Co., New York. 
Philadeiphia Electrical & Mfs 


Co., Philadelphia, Pa. 


TERMINALS, Wire. See Conneo- 


tors, wert also see Lugs 


TEST CLAMPS AND CONNEC. 
TORS. 


Appleton Electric Co., Chicago. 
Belden Mig. Cv., Cuicage, si. 
Fairmount Electric & Mfg. Co,, 


Philadelphia, Pa. “H. H. 


w.” 
Hubbard & Co., Pittsburgh, Pa. 
— Cable Clip Co., Aurora 


Chicago Electric Mfg. Co., Chi 


cago 


Chicago Nut Co., Chicago. 
Cutter, Scott C., Oswego, Ill. 
Fanuestock Elec. Co., Brooklya 
— Display Fixture Co., New 


Hallett Iron Works, Harvey, IIL 
Hi.rvard Biectric VUo., Chicagy, ii. 


F. Kierulff, Jr. & Co., Los 
Angeles, Calif “Wardman” 


Morse, Frank W., Boston, Mass 


‘Eureka.” 


R. 8S. Mueller & Co., Clevelana 


Ohio. (“Universal” Insulated ) 


.- — = t Mfg. Co., Chicage 


1 


P&M Co., Chicago, Il. 


Williams Test Clamp Co., Cleve 
land, Ohio. 


Yonkers Specialty Co., Yoners 


b 
TESTERS, 
Electric Specialty Co., Cresce 


geneoeinen". 


Towa. ‘Addie’ 
United Electric Apparatus Co., 
Boston, Mass, 


TkKsiinu insTRUMENTS. See 


Instruments, Testing. 


TESTING LABORATORIES. 


Electrical Testing Co., Peoria, Ill, 
Kiectrical Testing Laboratories 
New York, N. Y. 


National Electrical Laboratories. 


New York 


Philadelphia Meter Improvement 


fo Philadelphia, Pa 


THEATRE APPLIANCES. 


Cutter Co., Gevo., South Bend, 
Ind, (“Cutter” Stage Recep- 
tacle and Plug.) 

Soragee _t _ Works, New 
or 

Stanley y Patterece, New York 


ty. 

Universal Elec. ~ Lighting 
Co., New York Cit 

American Reflector "e Lighting 
Co., Chicago, Ill. 

Chase-Shawmut Co., Newbury- 
port, Mass. 

ae Mfg. Co., New Orleans, 


Hucleman & Moore, Cincinnati. 


Ohio. 

Kansas City Scenic Co., Kansas 
City o. 

Krantz Mfg. Co., H., Brooklyn, 


Ge 
Lang Elec. Co., J., Chicago, Ill 
Overbagh & Ayres Mfg. Co., 
Chicago, Ill. 
Russell & Stoll Co. New York 


city 
THEATRE DIMMERS, See Rhee 


etate Stage Nimming 


THERMOMETERS, Electric. 


Bristol Company, Waterbury, 
Conn, 

Leeds & Northrup Co., Philadel- 
phia, Pa. 
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Instrument 


Keystone Electrical P 
a. 
Philadelphia, 


Co., Philadelphia, 
Queen- -Gray Co., 
Pa. 
THERMOSTATIC ALARMS. 8a 
Fire Alarms. 
THERMOSTATS. 
Bristol Co., Waterbury, Cona. 
Manhattan Electrical Supply Oe. 
New York. 
Anderson Co., P., New 
York, N. Y. 
Bunnell & Co., 
Copenhagen 
Alarm Co., 
Electrical ——_ 
Co., Denver, 
tauk Fire Detecting Wire 
— New York, N. Y. “Quick- 
t’ 
msrpiy Specialty Co., Detroit, 
national Cok o Blectric Mfg. 
‘o., St. Louis, 
star. Blectric Co., MS inghamton, 
N. 


Storms, ‘Francis, New York. (Mer- 
jal. 

vinckant, H. C., Tarrytown, New 
k. 

wa, G. A, Providence, > L 

fHREAD, Insulating. See arn. 

are wie. Formers, Form 


ries, Pressed Steel. 
American Bridge Ce., New York. 
TIMK STAMPS. 

Calculagraph Co., New York. 
Baird Electric Co., Chicago. 
Ellis Time Stamp Co., Chicago. 
Industrial Instrument Co., Fox- 

boro, Mass. 
— Electric a and Rec 
Co., Chica 
ro ow iTcHES. * See Switches, 


Thos, 


J. H., New York. 
‘Automatic Fire 


Sheboygan, Wis. 
Appliance 


ord- 


MERS, Ignition. 
"Beckley: Ralston Co., Chicago, IL 

“Maximus” 
Benford Mfg. Co, E. M., Mt 

Vernon, N. Y. “Monarch”. 

Duplex Coil Co., Fond du Lac, 
Fulmer, Cc. F., Plainfield, N. J. 

“Invincible”. 
Heinse Electric Co., Lowell, 
my WwW. H., Chicago, Ii. 
Kokomo, 


“Little Giant”. 
Electric Ce, 
Newark, 


Ind. “Kingston”. 

Lovell- McConnell Co. 

N. J. “Lacoste” 

Uncas Specialty ,, Co., 

Conn. *“Leav 

Woterhouse Co., Boston, Mass. 
Co., Spring- 
0” 


Norwich, 


h os Igniter 
Wither ec 
1 le 


“Duro’ 
sathonas. Acme Mfg. Co., Cleve- 


land, 
Runsel- acns ‘Blec. Mfg. Co., Chi- 


TOGOLE-BOLTS. 


Geo. Cutter Gow South Bend, 
ad. “Lever’ 


In 
McGill Mig. Co., Valparaiso, Ind. 


og rs] 
Cateege Nut Co. “Ajax,” Chi- 
ago. 
Conlan Electric Co., New York. 
(“Jenceco” Toggle Strap.) 
P. Sorenson, Brooklyn, N. 
Star | een Bolt Co., 


Y 

oun & pepe Mfg. Co., 
Philadelphia a. 

cena aldman, Ner York, 


Wrigley Co., Chicag., IL 
TOLL BOX Bee Meters. 
TONGS, Carbon. 
Billings & Spencer Co., 
ford, Conn. rise 
I J. D.. Columbus, Ohio. 
TOOL BAGS. See Tools, Line- 
men’s. 
TOOLS, Boring, Electricians’. 
Cincinnati Tool Co., 
Blectric Aggtpace Co., Chicago, 


“0. 
3 oo Detroit, Mich. 
“anthony 
Bergman Toot Mtg. Co., Buffalo, 
N. ¥. 


“aAmiden”. 
Co., H. C., Spring- 


San Francisco, 
Calif. “Standard’ 


Chicago Pneumatic Tool Co., 
Cateage Ill. “Duntley”, “Little 


Daugherty, Smith, Phillips Ce., 


Chicago. 
~~ Auger Bit Co., Holyoke, 
Bridgeport, 


Mass. “Standard”. 
iy = Co., a... 

Diego, 
Char- 


New 


Hart- 


Bowlus Mfg. 
field, Ohio. 
Busch Mfg. Co., 


@uinen 
Calif 

Henderson 
lottesTili«, 


. George, 
“w aa” 
Electric 
Ta. 





Jones Convertible rab, Ma- 
chine Co., Win a e 
ect w=. eo Chi m1. 
rea ‘o., Jas. oon: 

“Zeek”, “Roberts”. 

Mayhew Co. H. H., ShejJburne 
Falls, Mass. “Goodell’’. 

Millers Falls Co., New York. 

North Bros. Mfg. Co., Philadel- 
phia, Pa. “Yankee’’. 

Powell, H. S&., Utica, N. Y. 
(Linemen’s Pole Brace.) 

Rover, » B., Binghamton, N. Y. 

Russell Jennings Mfg. Co., Ches- 
ter, Cénn. 

Shellman, A. J., , Grand Rapids, 
Mich. “Signor 

Turgor Borer Co, ‘Stapleton, 8. 1 

TOOLS, Cable Pulling. 

American Steel & Wire Co., Chi- 
cago, 

—— Electric sng Seeenoonna’. 


Co., 


= Sons Co., John A., 

Trenton, N. J. 

Safety Insulated Wire & Cable 
Co., New York. 

Bishop Gutta Percha Co, New 
York. 

Boston Insulated Wire & Cable 
Co., Boston, Mass. 

T. J. Cope, Estate, Philadelphia, 


a. 
Hallett Iron Works, Harvey, Ill. 
Commatator 


Ft. 
General Electric Co., Sch 
Jordan Bros., 
Bryant & 
Mich. 
—— Blectric Co., Akron, 
hio. “Carr”. 


New York. 


Berry Co., ae. notrelt, 


Phillips Mfg. Co., New York. 
Railway & Industrial Engineer- 
ing Co., Pittsburgh, Pa. 
“Burke”. 

TOULS, Digging, Augers, Spoons, 
Hubbard & Co., Pittsburgh, Pa. 
Mathias Klein & 0. 
Oshkosh M 


° ° 

Western Electric Co., New York. 

Ames Shovel & Tool Co. N. 
Easton, Mass. 

Beal! Bros., Alton, IIL 

H. Channon Co., Chicago, II. 

Columbus Handle & Tool Co., 
Columbus, Ind. 

Eureka Digging Co., Chicago. 

Everstick Anchor Co., St. Louis, 
Mo. (“Blackburns” Telescop- 
ing Auger Handles.) 

Fairbanks, Morse & Co., Chicago. 

Gibbs Mfg. Co., Canton, Ohio. 
“National”, “Columbus”. 

Iwan Bros., South Bend, Ind. 
(Post Hole Augers.) 

Pittsburgh Shovel Co., Pittsburgh. 

Standard Earth Auger Co., Chi- 
cago, Ill. 

Wyoming Shovel Works, Wyo- 
ming, Pa. 

TOOLS, LI IN’S. See also 
Climbers, Pliers, Drills, Splic- 
ing Clamps. 

Central Electric Co., Chicago, Ml. 

Hubbard & Go. Pittsburgh, Pa. 

Johnson, M. E. A til. 

Mathias LT ot Sak Chi 

Oshkosh M ab, Wis. 

smith 2 , X41 Co., New 
er 

Sprague Electric Works, New 
York. (Conduit Cutting and 


Buckeye Mfg. Co., Canton, Ohio. 
(“Electric” Spud.) 

Champion Tool & Handle Works, 
Evart, Mich. (Pike Poles.) 
Columbus Handle & Tool Coe., 

Columbus, Ind. 
a Tool Co., Downers Grove, 


Electric Tool Co., Chicago. “P & 
G” Wire Skinner. 

Hallett Iron Works, Harvey, =. 

Handlan-Buck Mfg. Co., 
Louis, Mo. “Jackson”. 

Fred L. Meekel, Chicago, Til. 

CF, Osborne Co., Newark, 


Safety. Armorite Conduit Co., 
Pittsburgh, Pa. (Armor 8trip- 
pe 


Ts. 
Vanderman Mfg. Co., Williman- 
tic, Conn. (Tool Boxes and 
Pipe Benders.) 
"eens, Pipe Fitting. 
rden Co., Warren, 0. “Beav- 
— Die Stocks. 
TOOLS, Portable Electric Polish- 
ere, uffers, Drills, Grinders, 
Fmergom Binctrte - 
erson 
™ m . fz. Oo., St. 
Fairbanks, Morse & Co. sy 
Fort Wayne Elect rie 
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rd, Mass. 
Orr & Lockett Hardware Co., 
Chicago. 


—— & Myers Co., Springfield, 


oO 
Roth Bros. & Co., Chicago, Ill. 
“pragwe Electric Co., New York. 
estern Electric Co., New York, 
Westinghouse Electric & Mis. Oe, 
ouse ic 
Wisesanin Et tric Racine, 
Elec 
Wis. “Dumore”. Co., 
Anderson Elec. Mach. Tool Co., 
St. Louis, Mo. 

Bodine Elec. Co., Chicago, Ill. 
Caldwell & Co., J. E., Philadel- 
phia, Pa. (Silver Cleaners.) 
Chicago poupenston Bolt Co., Chi- 

cago, 
Chicago ) ee Tool Co., a 


cmene ti Tool Co., 
“Peerless”’. 


o-. Clark, Jr., Blec. Co., Louis- 
ville, ° 
Coates Clipper Mfg. Co., Worces- 


ter, Mass. 
7 Dallett Co., Philadel- 


A. J., Hornell, N. 
(“Royal” Portable Drilis.) 


Electric 
N. 


we 

= ne & Trading Co., New 

Electro-Magnetic Tool Co., Chi- 
cago, I}l. (Electric Percussion 
Drill for Stone, Brick and Con- 
crete, also Hammers. 

Fortuna Machine Co., New York. 
(Importers Drills.) 

Foster & Hosler, Chicago, Il. 
(“Ajax” Tool for Lettering on 
Stone.) 

Globe Electric Co., Chicago, Ill. 
(Buffing Lathes.) 

Goshen Stamping & Brass Co., 
Goshen, Ind. 

W. Green Electric Co., New York. 

Hisey-Wolfe Machine Co., Cin- 
cinnati, O. 

Holtzer-Cabot Electric Co., 
Brookline, Mass. 

Independent Pneumatic Tool Co., 
Chicago. 

Kelley Machine Co., 
Buffalo, Y. 

ca, ee. Co., Grand Rapids, 

c 

Leiman Bros., New York. (Com- 
bination Polishing and Dust 
Collecting Outfit.) 

Cuvee, ute. Co., W. W., Buffalo, 

Pennsylvania Casting & Machine 
Co., Pittsburgh, Pa. 

Standard Electric , Tool Co., Cin- 
cinnati, O. 

Stewart, 8S. J., New Orleans, La. 
(“Standard” Polishing Lathe.) 

Stow Mfg. Co., Binghamton, N. 
Y. (Buffers and Polishers.) 

U. te Electrie Tool Co., Cincin- 
na 

Victor Electric Co., Chicago, Ill. 

Virginia Blectric Tool & Mfg. Co., 
Petersburg, Va. (“Paulero” 
Electric Hammer.) 

Wiley Auto & Mach. Co., a 
sonvilie, Ind. “Simple’ 

TOOLS, Threading. 

Borden Co., Warren, Ohie. 

Mooi Mat Alcohol, © — eee 

o., 

Western Electri ectric Co., ac ork. 

Bernz, Otto, Newark. N. “Al- 
ways Reliable’. 

Clayton & Lambert Mfg. Co., De- 
troit, Mich. 

a O! &. , Son, Philadelphia, Pa. 

no 

Knapp "uate. Co., New York 
(Self-Acting.) 

Cuporse & Co, Cc 8. Newark, 
Turner Brass Works, Sycamore, 
I. “Gem”, “Wilson”. 
H. CG. Roberts Blec. Supply Co., 
Philadelphia, Pa. “Victor”, 
berts”. 
Cc D., New York. 


Gasoline. 
Allen Co., L. B., Inc., Chicago, Il. 
tridgepurt brass (v., Briugepurs. 
ii ". “Vulean” 


Torches.) 
Meal! Mfe. Co., Valparatac, Ind. 
Prest-O-Lite Co., Inc., Indianap- 
olis, Ind. 

A. D. Mfg. Co., Detroit, Mich. 
American Stove . St. Louls, 
Mo. (*Reliable” Furnace.) 
Baker & Sons Co., J. R., md 

daliville, Ind. (Fu 


races.) , 
Berns, Otto, Newark, N. J. ~* 
Pernace. 


ways -Reltable” 
Burgess foldering Seonnas Co. 
Columbus. O. (“Gem” Furnace.) 
—_—. Co., Boston, en 
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Clayton & Lambert Mf 
Mici %. Co., De- 


saat 
goer Mfg. Co., G. W., Chicago, 
cite “Sra worke pero 
oO rass Cs) 
Mich. (“Diamonéd”, 
= A oy 
nes, on Cadbury 
Philadelphia, Pa. (Furmacess’ 
ete =. Ss. Chieago, 


Register, Robt. A, Baltimere 
ass “Victer”. 
n apor Street h: 
ms Ohio. Crorehee ms 
rner rass Camo 
Ill. “Kinzie” orien” Biast™, 
“Old Reliable”, ‘ lin”, 
“Mogul, Jr.”, “Jewelr’, “Bull 
vane ‘at =. Mf, 
oleano Torc @e., 
Pa. (Torches.) ” = 
Ce, Pitts- 
b . % 
The Wellington Mf Ce, N 
York. (Torches) ae 
West Mfg. Co., 
wale Mie Co, ta 
(3) ‘g. Co., Cc ML 
(“Duro” Furnace.) sateen 
TORCHES AND FURNACES. 
Kerosene. 
Barnes Tool Co., New Maven, 
Conn. (Furnaces.) 
Barthel Blow-Lamp Co., Besten, 
Mass. (Torches.) 
McClintock & Irvine, Pittsburgh. 
Mack Mfg. Co., T. A., Jersey City, 
N. J. C'Khotal” Furnace.) 
Turner Brass Works, Syeamore, 
Ill. “Hot Blast’. 
TOWER WAGONS. See Wagons. 
TOWERS, Cooling. See Cooling. 
TOWERS, Electrie @ransmissicn. 
American Bridge €e., New York. 
TOWERS, Outdoor Sub-Stations. 
Delta-Star Electric Co., Chicago. 
Railway & Industrial Bnagineering 
Co., Pittsburgh, Pa. 
TOWERS, Steei, 
American Bridge . New Yerk. 
Aermotor Co., Chicage, Ill. 
a a tana Ce., Syracuse, 
Fitzpatrick & Coombs, New York, 
Los Angeles Switch & Signa! 
Co., Los Angeles, Cal. 
Miliken Bros.. New York 
Railway & Industrial Magineering 
Co., Pittsburgh, Pa. 
any 4 Mfg. Coa, Pitts- 
burgh, 
Ross Sup iyo Co., = Ohio. 
TOY M See Motors, Bat- 
tery. 
TOY TRANSFORMERS, 
Transformers, Low Veltage. 
TOYS AND NOVEL’ 
Manhattan El 


‘Mesco”, 
oan pee A. E., Honeoye 


OSs S'rtiseren, New York. 
ow 

(Matchless 

Carlisle & Finch Co., Cincinnati, 


Ohio. 

Electro Importing Co., 
York. 

Franco-American Blectrie Novel- 
ty Co., New York. 

H. K. Blectric Toy Co., Indian- 
apolis, Ind. (Toy Engine.) 
Howard Miniature Lamp Co., 

Newark, N. J. 
Industrial Novelty Co., Chicago. 
ives Mfg. Corp., Sridgeport, 


Conn. 
a a & Davis Co., Lebanon, 


Knapp Elec. & Novelty Co., New 
York. (“Blectric Questioner” 
and Street Railway.) 

Lionel a tN New York. (‘De- 

Luxe” 
Ohio Electric Works, Cleveland. 
Leon W. Pullen Co., Philadel- 


phia, Pa. 

Rhode Island Telephene & Blec- 
tric Co., Providence, R. L 
(Baby Dynamos.) 

Russell Elec. Co., Danbury, Conn 
“Mimiphone”. 

Standa Electric Novelty Co., 
Chicago, 

Swedish-American Telephone Co., 
Chicago, Ill. (Seleno’ Blectrie 
Engines.) 

B. J. Tardie, New York. 

Universal Novelty Ce., New York. 
(Magic Lantern.) 

Voltamp alae Mig. Co., Bal- 
timore, 

TRANSFORMER CUT-OUTS. Gee 


Censtant Po- 


Wayne, 5 
Moloney Electric Co., St. Louis, 
o. 
General Electric Co., Schenectady. 
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ouse Electric & Mfsz. 
"Gow Ea Ce. Pntiagelphia, Pa 
Helios s. ’ Vol 
Allis - Chalmers 


waukee, Wis. 
Caesy tt Electric” Co, Lynn, 


Central Electric Co., Chicago, Tl. 
‘Rem - 
fA. ek 
Duncan inectrie Mfg. Co., Lafay- 
tte, Ind. 
Fort Wayne Elec. Works, Fort 
Wayne, 


General Electric Co., Schenectady. 
a Electric Co., Bay City, 
Mic 
Moloney Electric Co., St. Louis, 


Packard Electric Co., Warren, O. 
Transf. 


Pittsburgh ormer Co., 
Pittsburgh, Pa. 
a Electric Co., Cincinnati, 
0. 
Wagner ppeatete Mfg. Co., St. 
Louis, 


Westinghouse Electric & Mfg. 
Ce., B. Pittsburgh, Pa. 
American Transformer Co., New- 


ark, N. 
Enterprise Electric Co., Warren, 
Oo. “Peerless” 


ite -rson Electric Mfg. Co., Chi- 
cago. 
Los Angeles, 


James Jones Co., 
Calif, “Omega”. 
yrdarson Elec. “Mfg. Co., Chi- 


vindex Electric Co.. Aurora, TIL 
TRANSFORMERS, Lew ——— 


Moving Picture. 
Economizing, Wireless, Toy, 
Bell Ringing. 
Campbell Elec, Co., Lynn, Mass. 
‘a wvolt” for Tungsten 


8.) 
em — 5 ‘Electric Co., Chicago, Il. 
Crecker-Wheeler Co., Ampere, N. 


J. “Remek.” 

Cutler: Hammer Mfg. Co., .Mil- 
waukee, 

Ft. Wayne “Elec. Lay Ft. 
Wayne. Ind.. “W: 

General Electric 

Kuhlman Electric Co., Bay City, 
Mich, 

Manhattan Electrical Supply Co., 
New York, N. Y. (A. C. 

as Sad Electric Co., St. Louis, 


=. Electric Co,. Warren, O. 

Pittsburgh | — aan Co., 
Lae 

Reynolds lectrte Fiasher Mfg. 


Co., cage, 
Rittenhouse Co., A. E., Honeoye 


c 
Dynalectric 
a 


Falls, N. Y. 
Spring- 
(Bell Ringing.) 
ic Co., New York. 
& Mfg. 
Co., East Pittsburgh, Pa. 
J. 
Bell, Don J., Chicago, Ill, 
A., Chicago, IIL 
“No-Watt.” 
Connecticut Tel. 
Detroit, 
Co., Hyde 
Blectric Economy ete eure. 
ester, N. For Surgical 
go, I 
Goettmann, O. J. Pittsburgh, Pa. 


ones, . Electrie Co., 
Triumph Electric Co., Cincinnati, 
Western Electri 
American Transformer Co., New- 
ductor Compensator.”) 
Butler Blectric Co., David City, 
Meriden, Conn. 
Park, 
88. 
Edwards & Co., 
Boston, Mass. ac 
Miniature Lamps.) 
Enterprise Electric Co., Warren, 
Hadfield Hall Co., Wausau, Wis. 


field 
Viking Elec. Co., Albany, N. Y. 
Westinghouse Electric 
ark, N. 
(“In- 
Bennett Co., L 
Nebr. 
& Elec. Co., 
Dongan Electric Co., 
Mich, 
New York. 
“Cadet,” “Dixie.” 
Electro- — Inst. Co., Roch- 
» « 
Empire Transformer Co., Chica- 
Oo. “Peerless. 
(“Hi H.” for Moving Pic- 


tures.) 

Hallberg, J. H., New York, N. Y. 
(For Moving Pictures, Tung- 
sten Lamps.) 


- Haas Elec & Mfg. Co., 
Springfield, Ill. “Adama” 
Hartman Electrical Mfg. Ce., 
Mansfield, O. (Bell ringing.) 
Hoskins Mfg. Ce., Detroit, Mich. 
Used in connection with Am- 

meters and Voltmeters.) 
J. & H. Reducer Co., ha, 
Neb. “J. Hi.” 


=e Electric Mfg. Co., Chi- 
Mohawk Moctrie Mfg. Co., New- 
Reppel Hieetric Co., Kansas City, 
= (Bell Ringing.) 

ordarson ectri 

Chicago, T11. oe Be 
United Electric Apparatus Co., 
Boston, Mass, 





be = Transformer Co., Bast 


Oak Cal. 
TRANSMISSION, Silent Chain. 
Morse Chain Co., Ithaca, N. Y. 
TRANSMISSION MATERIAL. 


General Electric ° 

H. W. Johns-Manville Co., New 
York, Y. 

TREADS, Floor, Push Bu 

Electrical ae Co., 

New York, N. Y. 

Ansonia Electrical Co., Ansonia, 
Conn. “Delay.” 

_— & Co., New York, N. Y. 

Kell & Son, Francis’ New York, 


Y. 
Renim Specialty Co. Brighton 
Station, Boston, Mass. “Ideal.” 
ULATO 


TREE IN 

J. M. Anderson Mfg. 

Co., Boston, 
Brookfield Glass Co., New York. 
Cane Co., South Bend, 
— 2 Mfg. Co., Springfield, 
ass. 

High Tension Electrical Special- 


ty . Newton, 
“Holmes.” 
Line : Co., South Milwau- 
ee. 


Ohio Brass Co., Mansfield, Ohio. 
Scott C. os. x oe Ii. 


——_ & Cambridge, 

Marlatt, 8., Richmond, Ind 
“Peerless.” 

McKenney & Waterbury Co., 
Boston, Mass. “Harrigan. 

W. H. Olmstead Mfg. Co., De- 
troit, Mich. (“Buckbee” Ro- 


tary Tree Bracket.) 

Ridlon Co., Frank, Boston, Mass. 
*‘Rogers.”’ 

Wetmore-Savage Co. Boston. 
Mass. (Sole Selling Agents 
for “Kirby.” 

TREE T 


Rovd Mfg. Co., Rockville, Ind. 
ba eon HANGERS, Porcelain. 

White T. C.. St. Louis, Mo. 

TROLLEYS AND CHAIRS, (Cable 


ging). 
F. Bissell oO Toledo, Ole. 
“Seourl 


oy,” 
Central Sagano 2 Hoste Co., 
St. Loui tts. Mo. 
Oshkosh Ce., Ockhvos! ~ai, Wis. 
bs aes — Flectric Co., New York. 
N. Matthews & Bro., St. 
“Louis, Mo. 


FINDING 

See Guards, Portable. 
TRUCKS, ARMATURE, 

See Machines. 
.TRUCKS, Electric. 

See Automobiles. 
TRUCKS, Etevating. 
- —% Scale Co., Chicopee Falls, 


TRUSSES, Roof. 

American Bridge Co., New York. 
TUBE BENDERS. 
See Benders. 
TUBE CLEANERS, 
See Cleaners. 

TUBE CUTTERS. 
See Pipe Fitting Tools. 
TUBES, Paper. 
See Sleeves, Paper. 
TUBES, Porcelain. 
See Porcelain. 
TUBES. Speaking. 
Central Electric Co., Chicago, Tl. 
Manhattan Electrical Supply Co., 
New York, N. Y. 
ower Co., W. R., New York, 


Western Electric Co., New York. 
Francis Keil & Son, New York. 
Poole, James W., Boston, Mass. 
Vulean Mfg. Co., Chicago, Til. 
(Phone and Mail Box.) “Mc- 
Wade” Combination Tube. 
Owen Walsh Mfg. Co., 
York, N. Y. 
Wilhelm, H., ge y BS N. Mg 
TUBING, Brass and 
Bridgeport a on" Bridge- 


port, 
Faries Mis. “Co., Decatur, Tl. 
Benedict & Burnham Mfg. Co., 
Waterbury, Conn. 
Coe Brass Mfg. Co., Torrington, 
Conn. 
O. T. Hungerford Brass & Cop- 
per Co., New York, N. Y. 
Elwood fvins. Philadelphia, Pa. 
my ¢ Jersey Tube Co., Harrison. 


Rome Nanas & Copper Co., Rome, 
_ os 


Beller Flue. 


New 


Summert!l Tubing Co., Philadel- 
phia, Pa. 
United Wire & Supply Co., Provi- 


dence, R. TI. 
TUBING, Flexible Pabri 
(See also Conduit. Flexible.) 


Alphaduct Co., City, N. J. 
American cen ween Co., 
City. “Circular 


»rork 
pe ad Conduit Mfg. Co., 
Pittsbu 

National Metal Molding Co., 
Pittsburgh, Pa. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 








a a Mfg. Co., Pawtucket, 


Conduit & Cable Mfg. Co., Chel- 

Mass. ‘oven Conduit.” 
astern Fy «| Conduit Co., 
Saylor Elec. Co., Pittsburgh, Pa. 


TUNGSTEN ADAPTERS. 
See Adapters. 


ies > BOXES AND WRAP- 
See 'B Boxes. 


TUNGSTEN CLUSTERS. 
See Clusters. 


tady, N. Y. 

Westinghouse Machine Company. 
Pittsburgh, Pa. 
TURBINES, Steam. 

Co., Milwaukee, Wis. 
wi 
General Electric Co., Schenecta- 
Machine Co., Pitte- 
“Westinghouse- 


Parsons. 
Ball ? Wood Co., Elizabethport, 


N. J. “Rateau-Smoot. 
E. W. Bliss Co., Brooklyn, N. Y. 
DeLaval Steam Turbine Co., 


Trenton, N. 
Hooven, Owens & Rentschler Co., 

Hamilt on, Oo. “Hamilton-Hols- 

warth.” 
Kerr Turbine Co., Wellsville, a+. 
B. F. Sturtevant Co., Hyde Park, 


ass. 
Terry — Turbine 


Co., Hart- 
ford, 
Wilkinson. ‘Turbine Co., Birming- 
ham. a. 
TURBINYS, Water. 


Co., 
American Steel Works, 
Logansport, Ind. “Little Giant.” 


Baugher, Kurtz & Stewart, 
York, Pa. “Rechard.” 
Camden Water Wheel Works, 


Camden, N. Y. 


Cassel Automatic Water Motor 
Co., Seattle, Wash. 

Chase Turbine Mfg. Co., Orange, 
Mass. 

Christiana Machine Co., Chris- 
tiana, Pa. 


a oy Globe Iron Works, Day- 
on, O. “New American.” 
Abner Doble Co., San Francisco, 


Ca 
as ty Sd Machine Co., Keene, 


Rodney Hunt Machine Co., 
Orange, Mass. 
Leffel & Co., James, Springfield, 


O. “Samson. 

Norrish, Burnham & Co., Glen 
Rock, Pa. “Burnham 

Pelton Water Wheel Co., San 
Francisco, Cali “Pelton- 

ne 

Platt Iron , Works Co., Dayton, O. 
“Victor.” 

Risdon-Alcott Turbine Co., Mt 
Holly, N. J. “Leviathan.” 


ae A. J., Brentwood, N. 


Smith Co., 8S. Morgan, York, Pa. 
“McCormick.” 

Steele Water Motor Co., Moravia, 
N. Y. “Helical.” 

Trump Mfg. Co., Springfield, O. 
Turners Falls Machine Co., Turn- 
ers Falls, Mass. “ cker.”” 
United Iron Works, Oakland, 

Calif. “Tuthill. 
Wolf Co.. Chambersburg, Pa. 


UNDERGROUND INSTALLA- 
TIONS. 
Freeman-Sweet Co., Chicago, Il. 
p anes be oe New York, N. Y. 
raner-Mahon Contracting . 
metEEe Rtenins on 
etro n 
got eee 
dard Underground Cable Co., 
2. of "tetate Paprovement Os. 
° rner ™ vem 
Des Moines, Iowa. — 
8. 
See Resistance. 
VACUUM 
» Chicago, Mil. 


Central Electric Co. 
Poferal Sign System (Electric) ’ 
li. “Federal.” 


Chicago. 
Western Electric oe, New a 
re, Jr 


Wisconsin Electric Co., 
Wis. “Dumore,” 

American Radiator Co., Chicago, 
Til. “Houston. 

American Rotary Valve Co., An- 
derson, Ind. (Plant.) 

American Suction Cleaner Co., 
New York, “Peerless.” 


Astle & Co., Ly {Gu Providence, R. 
I. “Borland 
Co., 








Vindex Blec. Co., Aurora, IIL 


ttabu le 
Tubular Woven Fabric Co., Paw- 
tucket, R. I. 
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Backus Co., powsst. N. J. 
Baker, Roy Boston, Mass. 
(cosnaten Siaae) 
irtman Bl 


ectric Co., Chicage, 
— ~d 
Clements Mfg. Co., Chicago, Il 
“Cadillac. 


Connersville Blower Co., Conners- 
ville,Ind. 

Cytene Vacuum Cleaner Co., 
ee Pa. “Champion,” 


Mfg. Co., Chicago, Il. 
“Standard.” 


Duntley Products Co., Erie, Pa. 

Blectric Cleaner Co., Chicago, Ill 
“Reliable,” ‘‘Positive.” 

Blectric Renovator Mfg. Co. 
Pittsburgh, Pa. “tnvinetble.* 

Empire Vacuum Co., New York, 
N. Y. “Imperial.” 

Eureka — Cleaner Co., De- 


“Su 
Duntley 


trol 

Foster a  Giaden Eng’g Co., 
Buffalo, 

Hanlon & Wilson, , Wilkinsburg. 
Pa. “Vak-Klean.” 


Hope Vacuum Cleaner Co., Kan- 
sas City, Mo. (Stationary.) 
Hoover Suction Sweeper Co., New 

Berlin, O. 
Innovation Elec. Co., 
York. ‘“‘Magic.” 
meier Mfg. Co., Philadelphia, Pa 


Koch & Nichols, Ann Arbor, 
Mich. “Ajax” Stationary. 

J. Livingston & Co., New York, 
N. 


Inc., New 


McCrum-Howell Co., New York 
mn Fs 

Menominee Blec. Mfg. Co., Me- 
nominee, Mich. 

Milwaukee Vacuum Machinery 


Co., Milwaukee, Wis. 

Monarch Vacuum Cleaner Co., 
New York. 

National Vacuum Cleaner & 


Mfg. Co, Litchfield, Il. 

New York oe Cleaner Co., 
gag J. 

Nohe Electric Renovator Ce., 
Chicago, Ill. 

Pacific Suction Cleaner Co., Sam 
Francisco, Calif. “Little Gi- 
ant.” 

Palm Engineering Co., Detroit. 

Perfection Vacuum Cleaner Co., 


Chicago, II. 
Pnuevac Co., Boston, Mass. 
Premier Vacuum Cleaner Co., 


Cleveland, Ohio. 


m Pneumatic Cleaner Ce., 
Waterloo, Iowa. 
Regina Co., New York, N. Y. 
Robertson Mfs. Co., Cincinnati. 


Cc. B. Rumsey Engine & Machine 
Co., Friendship, » a 

Goeteey Vacuum Cleaner Co., 

Medford, Mass. 

a Co., Roselle Park, 

Spencer Turbine Cleaner Co., 
Hartford, Conn. 

B. F. Sturtevant Co., Hyde Park. 
Mass. 

Taber Pump Co., Ruffalo, N. V 

aig oo Cleaner Co., St. 
Louis, 

United Blectric Co., 
“Tuec 


United States 
Co., Bradford, 
Maid. 

United Vacuum Appliance Co., 
New York, N. Y. 

Vacuum Engineering Co., New 
York, N. Y. (“Rotrex” Sta- 
tionary.) 

Vacuna Co., New York, N. Y. 

Victor Cleaner Co., York, Pa. 

Vortex Vacuum Co., Watertown. 


= we 
Winans Machine Co., 


Canton, O. 


Vacuum Cleaner 
Pa. “New 


Bingham- 
ton, . 
Wise-Harrold Wiec. Co., New 
Philadelphia, Pa. * “Ohio.” 


VACUUM DRIERS. 
See Driers. 


VALVES, Safety. 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gauge & Valve 
Co., Boston, Mass. 


VALVES, Steam and Water. 
(Electrically Operated.) 


Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. (Solenoid.) 

Chapman Valve Mfg. Co., Indias 
Orchard, Mass. 

Coffin Valve Co., Boston, Mass. 

Coldwell-Wileox Co., Newburgh, 
N. Y. (Sluice Gates.) 

Collins, G. W., Bridgeport, Conn. 

Crane Co., Chicago, Iil. 

a a Valve Co., Philadelphia, 





Automatic Vacuum Cleaner Co., 
Bloomington, 1 


a. 
Pelton Water Wheel Co., San 
Francisco, Cal. : 
Pittsburgh Vaive, Found and 
—— Co., Pitts 

a. 
Pratt & Cady Co., Hartfor’ 
Conn. 
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Schutte & Koerting Co., Phila- 
de!phia, Pa. 
VARNISH, Insulating. 
Chicago Mica Co., 
Ind. “Crystal.” 
General Electric Co., 


Valparaise, 
Schenecta- 


y. N. Y¥, 
Packard Electric Co., Warren, O. 
Sherwin- Williams Co., Cleveland, 
o. Ajax.” 
Standard Paint Co., New York. 
Western Electric Co., New York. 
Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 
Benolite Co., Pittsburgh, Pa. 
Calman & Co., E., New York, N 
Y. “Ohmiac.” 

Central Paint & Supply Co., 
Louls, Mo. “Gilselgioss.” 
Devoe & C. T. Raynolds Co., F 

W., New York, N. ¥ 
Dielectric Mfg. Co., Louts, Mo 
“Potrote.” 
Dolph Co., 
J “Vaculite,” 
“Jayseedee.” 
Sagie Paint & Varnish Co., 


Bt 


8t 


John C., Newark, N. 
“Wayahead,” 


Pitts- 


Electric & 
Brooklyn, N. Y 
ine Componnd.) 

Minerallac Electric Co., 
aviler @ Schumann vo., 
lyn, N 

Schenectady Varnish Co., 
nectady, N. Y 

Standard Varnish Co., 
N. “Impregnite,” 
“Voltalac.”’ 

Sterling Varnish Co., 
Pa “Motorilac.” 
Walpole Tire & Rubber Co., 
Walpole, Mass. “Insullac”, 

“Armalac”,. 


VEGETABLE PEELERS. 
See Peelers. 


VEHICLES, Electric. 
See Automobiles. 


VENTILATING FANS. 


See Blowers 
(For smal! sizes, see Fans.) 
VIBRATORS, Maseace. 
Hamilton-Beach Mfg. Co., Racine, 
Wis. “New Life’, 
Lindstrom-Smith Co., 
Ill “White-Cross.” 
Manhattan Electrical Supply Co., 
New York, N. Y¥. “Premier,” 
(“Gem”" Battery Type), “Mor- 
tiaon,” “Keliance.” 
a a Electric Co., New York, 


Mfg Co., 
(Impregnat- 


Chicago. 
Brovuk- 


Sche- 


New York, 
~~. P.. 


Pittsburgh, 


aliison Co., 
Ind. 

Baker 
Conn 

Barker, James, Philadelphia, Pa 

Birtman Electric Co., Chicago, 
Tl. ee.” 

Chicago Electric Co., 
Chicago, Til. 

Clapp-Eastham Co., 
Mass. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. “Rex,” “Joy,” “Gig- 
gie.”’ 

Crown Surgical 
York, N. Y. 
Egan Electric Massage Vibratory 

Co., Petersburg, Il. 

Electric Mfg. Co., San Francisco 
Calif 
Matthew 
Chicago, 
Globe 
Mich. 
Golden Vibrator Co., 

cisco, Cal 

R. Haas Electric 
Springfield, Il 

Horn Electric Co., 

J. W. Hughes Co., 


W. D., 
“Bihimatler.” 
Electric Co., 


Indianapolis, 


Hartford, 


Vibrator 


Cambridge, 


Inst. Co., New 


Engeln Electric Co., 
Til, 
Mfg. Co., Battle Creek. 


San Fran- 
Co. 
“Ideal.” 


Chicago, Tl 
New York, N 


& Mfg. 


Y 

{llinois Appliance 
Ill. “Adaptable.” 

Keystone Elec. Co., Philadelphia 

Kny-Scheerer Co., New York, N 
Y. (Physicitans’.) 

McIntosh Battery & Optical Co., 
Chicago, Ill 

Meyer Co., Wm., Chicago, Il. 

Monarch Vibrator Co., Jackson. 
Mich 

National 
York, N 

Royal ‘Specialty Coy 

7” =e 


Co., Chicago, 


Elec’! Mfg. Co., New 
Y 


Cleveland. 


, Inc., New "York. “San- 
Sheiton Elec Co., 
Biehert-Welch Co., 
“TInsto.” 
Standard Electric Works, 
Wis. “Arnold.” 
Stolz Electrophone Co., Chicaro 
Strand & Co., N. A., Chicago, Tl. 
Swedish Elec. Vibrator Co.,Chi- 
caro, Til 
(niversal Novelty Co.. New York. 
N. Y. “Vibrosimplex.” 
Vibraseage Co., Chicago, 
“tetar Kleetrie Ca Chicago. Ti! 
Waite & Rartiett Mfe Co. New 
York (Electro-Pneumatie.) 


New York. 
Massillon, O 


Racine 


TH. 


Chicago, 





Wappler New 
York. 

VIBRATORS (For Foundries). 

International Electric Tool Co., 
Milwaukee, Wis. 

Vishs, Linemen’s, 

os Kiein & Sons, Chicago, 


Elec. Mfg. Co., 
. ¥ 


Billings & Spencer Co., Hartford, 
Conn. 
Dicke Tool 

Lik 
VOLTAGE REGULATORS. 


See Ke tors 

VOLTMETER SWITCHES. 
See switches. 

VOLTMETERS. 

See Ammeters 

VULCANIZEKsS, Electric. 

Buftalo 
Buffalo, N. 

Electric Vuicanizer 
apolis, Minn. 

Gibney & Lrvos., James L., Phila- 
deiphia, Pa ("“Bleck-Trick.”) 

WAGUNDS, Tower. 

General Vehicle Co., Long Island 
(ity, N. ¥X. (Electric Hurry- 
Lp Wagon.) 

Leonhardt Wagon Mfg. Co., Bal- 
timore, Md. 
McCardell & Co., 
N. J. ‘Trenton.’ 
Milburn Wagor Co., 
WASTIERS, Clothes 

Driven). 

Automatic Electric Washer Co., 
Newton, Iowa, 

Capital Electric Co., Chicago, Ml. 

Conlon Electric Washer Co., Chi- 
cago, Ul. 

Fairbanks, Morse & Co., Chicago, 

rederal dSigu System (biwetrie), 
Chicago, Ill “Federal. 

Horton Mf. Co., Ft. Warne, Ind. 

Meadows Mfg. Co., Pontiac, Ul. 

Western Electric Co., New Lork. 
“Western Electric.” 

Apex Appiiance Cou. Chicago, TH 

Barnes Mfg. Co., Susquehanna, 
Pa 

Beebe Sales Co., 

Wile Lay Mls. 
luwa. 

Biackstone Mfg. Co., Jamestown, 


Co., Downers Grove, 


Co., Minne- 


J. R., Trenton, 


Toledo, O 
(Motor 


Minneapolis. 
ie., Marenport 


Boss Washing Machine Co., Cin- 
cinnati, Ohio. 

Combvinaiiwn aifg. Co., Milwau- 
kee, Wis. (“Ever Ready” and 
‘Buster Brown.”’) 

Conkling Co., Chicago, Il. 

Cycie Washing Machine (Co., Chi- 
cago, Ill 

Darche Mfg. Co., Chicago, IIL 

Dodge & Zuill, Syracuse, N. Y 


(“Easy.”) 
Equipment Co., 


Domestic 
Ill. “Oscillator,” 


Chi- 
“Wiz- 
Grinnell Washing a Co., 

Grinnell, la. “Elm 
Hurley Machine Co. Chicago, 
Ill, “Red Electric”, “Thor Elec- 

tric” 

Imperial Mfz. Co., Independence, 
Kans. (Washer & Wringer.) 
Judd Laundry Machine Co., Chi- 

cago, Til. 

Maytag Co., Newton, Iowa. 
National Laundry Machinery Co., 
Chicago, Ill. 
National Motor 

hio. 

Nineteen Hundred Washer Co., 

Binghamton, N. ¥ 
Rex Mfg. Co., 
Rochester Rotary 

Rochester, N. Y. 
Thistle Mfg. Co., Chicago, Il. 
Tniversa! Votor Co., Chieago TH 
Upton Mfg. Co., St. Joseph, Mich. 


nt. 
White Lily Mfg. Co., 
Iowa, 
Voss Bros. 
Iowa 
WASHERS Dich (Motor Dricen). 
Western Electric Co., New York. 
“Western Electric’. 
G. 5s. Biakelee & Co., Chicago. TH 
romiey-Merseles Mfg. Co., Chi- 


Co, Springfield, 


Pa. 
Co., 


Johnstown, 
Washer 


Davenport, 


Mfg. Vo., Davenport 


Fearless Dishwasher Ro- 
chester, N. 
SS “Mfg. Co., 
£0, 
mie Low Co., 
Y “Vortex.” 
Insinger Co., Philadelphia, Pa. 
Weis Mfg & Supply Co., Ham- 
mond tnd 
WASHERS. Finre. 
See Fibre 
WASHERS, Garage. 
(For Cleaning Automobfles.) 
Coates Clipper Mfg. Co., Worces- 
Mass. 
Mfg Co.. N Y 
WASTIERS. Leather, Ineov- 
lating. 

Central Machinery and Supplies 
Co., New York City. 
Eureka sSuppis 'o., sewell N J 
‘Wihre Tnenlators ) 
Feeser Co, F &. 

Ind 


Co, 
Chica- 
New York, N. 


Albany 
Nall 


Indtana polis. 


Electric Vuicantzer Co., | 
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Indiana Leather Stamping Co., 
Williamsport, Pa. 


Planet Co., Westfield, Mass. 


WASHERS, Spring. 
(For Knife Switches.) 

Wallace Barnes Co., 
Conn. 

Metal Products 
Providence, R. L 


Bristol, 


Corporation, 


WATCH DEMAGNETIZERS. 
See Demagnetizers 

WATCHMEN’S CLOCKS. 

See Clocks 

WATER HEATERS. 

See Heating Devices 

WATERPROOF FIXTURES. 

See Marine. 

WATER WHEELS. 

See Turbines, Water. 

WATT-HOUR METERS. 

Bristol Company, Waterbury, 
(Conn, 

Duncan Electric [dfg. Co., Lafay- 
ette, Ind. “Monetary.” 

Fort Wayne Electric Works, Ft. 
Wayne, Ind. 

General Electric Co., Schenecta- 
dy, N.Y. (“Thomson” Inotegrat- 
ing “Wrieht” Prepayment.) 

Roller-Smith Co., New York, 
*.Columbia.” 

Sangume Electric Co., Spring- 
field, Ul. 

Western Electric Co., New York. 

Vestinghuouse Kiec. & Mfg. Co., 
Kast Pittsburgh, Pa. 

Helios Mix. cv. Philadelphia, 
Pa. (“Bastion” Electrolytic.) 

Holcomb & Hoke Mfg. Co., In- 
dianapolis, Ind. 

Mineraliac Electric Co., Chicago, 
Ik. (Printing Attachments 
only.) 

WAA, insulating and Sealing. 

Mitchell-Rana Mfg. Covo., 
York, N. ¥. (Sealing and In- 
sulating Waxes.) 

Western Electric Co., New York. 

W. H. Bowdlear & Co., Boston, 
Maas 

Candy & Co., Chicago, Il. 

Clark, Frank c., Chicagy, M1. 
Cochrane Chemical Co., Jersey 
City, N. J. (Sealing Waxes.) 
Hildreth & Segelken, New York, 

we 

Insulatine Co., New York, N. Y. 
(“Gyite” Sealing and Insulat- 
ing Waxes ) 

Morningstar & Co., Charles, New 
York, N. Y. (Ceresine, Ozoke- 
rite and Sealing and Insulat- 
ing Waxes.) 

Smith & Nichols, New York, N. 
Y. (Ozokerite, Ceresine and 
Sealing and Insulating Waxes.) 

Standard Oil Co., New York, N 
Y (Paraffine.) 

Strohmeyer & Arpe Co. New 
York, N. Y. (Ozokerite, Cere- 
sine, and Sealing and Insulat- 
ing Waxes.) 

Trotter & Co., E. T., Brooklyn, 
N. Y (Insulating Waxes ) 


WEBBING (For Tapes). 
Belden Mfg. Co., Chicaga, M1. 
Chicago Mica Co., Valparaiso, 


nd. 
Mica Mining Co., 
Canaan, N. H. 
Webbing 


Inc., 
Co., Providence, 


Pawtucket, 


mm & 
Smith Webbing Co., 
R. I 


wees. Telephone Cord. 
K & Co.. Philadelphia, Pa. 
wuspens. GAS. 
Prest-O-Lite Co., Inc., Indianap- 
olis, Ind, 


WELDEKS, Electric. 
(Electric Welding Apparatus.) 
Electric Controller & Mfg. Co., 
Cleveland oo, 
General Electric Co., Schenectady, 


Lincoln Electric Co., Cleveland, 

C & C Electric & Mfg. Co., 
wood, N. J. 

Electric Ky. 
Cleveland, 

Nationai tlectric Co., 
Warren, Ohno. 

Thomson’ Elec. Co., 
Lynn, Mass. 

Toledo Elec. Welder Co., Cincin- 
nati. O 

Universal Elec. Welder Co., Long 
Island City. NY. 

WELDING, 
Broken 

Davis 
York. 

Michigan Elec. 
Detroit. Mich. 

WHEATSTONE BRIDGES. 
See Instruments 

. Automobile. 


Electrically 
Gamewe'!! Fire Alarm Telegraph 


Co... New York 
Garl Electric Co.. 


Gar- 
Improvement Co., 
Welder 


Welding 


Repair (Repairing 
Forgings or Castings.) 
Bournonville Co. New 


Welding Co., 


Steam, 


Akron O 
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Lunkenheimer Co., Cincinnati, 0 
Signal Control Co., New York, M4 
Y. (Electric Whistle Operator ’ 


WINDERS, Electro-Magnet. 
Sqgpee Electric Co., Chicage 


Relden Mfe. Co.. Chicago. MI. 

Harvard Electric Co., Chicago. 

a Winding Co., Bostea 
ass. 


WINDING MACHINES. 
See Machines. 


WINDERS, Wire. 
See Reels, Wire. 


WINDLASSES, Are Lamp. 


Brady Electric Mfg. Ceo., 
Britain, Ccnn. 

Geo. Cutter — South Bend, Ind 

Ayer Mfg. Co., F Chicage 
Heights, IIl. 

Commercial Elec’! Supply Co., 8 
Louis, Mo. (“Eddy” Windlass.: 

Creaghead Engrg. Co., Cincinnati 
Ohi 


0. 
Fletcher Mfg. Co., Dayton, Ohie 
Fox-Multax Elec. Co., New York 

N. (“Positive Safety’ 


New 


Winch ) 
Line Material Co., 
kee, Wis. 
WIRE, Aluminum. 
Spee ase Wire Co., Harrisosa 
a. 


South Milwau- 


WIRE, Armature Banding. 

American Si. oe Works, Phii 
lipsdale, 1. 

American’ Steel & Wire Co., Chi 
cago, Ill. 

Belden Mfg. Co., Chicago, Ill. 

Driver-Harris Wire Co., Harrison 
N. J. “Hercules.” 

Roebling’s Sons Co., J. A., Trem 
ton, N. 

Herman Boker & Co., New York 
N 


Y. (Importers.) 
Washburn Wire Co., Phillipsdale 
R. L. 


WIRE, Asbestos Covered. 

American Steel & Wire Co., Chi 
cago, Ill. 

Belden Mfg. Co., Chicago, Ml. 
D & W Fuse a Providence, B 
“a “Deltabesten.” 

H. W. ,- = Co., New 
York, N. Y¥. 

Standard Underground Cable Ce 
Pitteburgh, Pa. 


WIRE, Bare Copper. 

American Electrical Works, Phii 
lipsdale, R. 

American Steel & Wire Co., Chi 
cago, Il. 

Bridgeport Brass Co., Bridgeport 
Conn, “Phono- Electric.” 

— + ‘eee Wire Co., Harrison 


Hazard Mfg. Co., Wilkes-Barre 


National Condes & Cable Ce. 
New York, 
Phillips Seocassed w ire Co., Paw 
tucket, R. I. 
John A. Roebling’s Sons Co. 
Trenton, N. 
Co., N. ¥ 


Wire 
“Romeoid.” 

Standard Underground Cable Co. 
Vittsburgh, Pa. 

Western ectric Co., New York 

Westinghouse Electric & Mfg 
Co., East Pittsburgh, Pa. 

Ansonia Brass & Copper Ce 

Co 


New York, N. 

Benedict & Burnham Mfg. 
Waterbury, Conn 

Chicago Insulated Wire & Mfs 
Co., Chicago, Il. 

Coe Brass Mfg. Co., 
Conn. 

Detroit Copper & Brass 
Mills, Detroit, Mich. 
Hudson Wire Co., New York, § 

Y. (Small Sizes.) 
Murray Wire Co., Newark, N. J 
Spargo Wire Co. J. A., Rome 


Waclark Wire Co., New York 


WIRE CONNECTORS. 
See Connectors. 


WIRE, Copper Clad. 
John A. Roebling’s Sons 
Trenton, N. J. 

Standard Underground Cable Cv 

Pitteburch, Pa. (Colonial.) 
Western Electric Co., New York 
Paragon Electric Co., Chicago, mn 


WIRE, Enameled. 

Acme Wire Co., New Haven, Conn 
“Enamelite.” 

American Steel & Wire Co., Cb 
cago, Ill. . 

Belden Mfg. Co., Chicago, » 
“Cottoname!l,” “Beldenamel.” 

Reneral Electric “.. Schorecte4* 

Messnehenctte writes Mfg. Co., 
West Lynn, Mass. 

Roebling’s Sune cv.. J. A.. Tres 
ton, N. 


Torrington 


Rolling 


Co., 
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Weatern Electric Co., New York. 
Westinghouse Electric & Mfg. 
Co., E. Pittaburgh, Pa. 


curoma ite, Chicane 


Boller Insulated Wire Co., Chi- 


Fleetrie «oa 


cago. 

Brautord. Kyle & Co., Plymouth 
Mass. 

Central Insulating Co., Lafayette. 
Ind. 

‘hicago Insulated Wire & Mfz 
Co., Chicago. 

Oudlo Mfg. Co., Fort Wayne, Ind 

Massachusetts Bivet Mfg Co 
Veer Ivnrn, Mas 


Murray Wire Co., Newark. N. J 


WIRE, Fish. 
&teel City Electric Co., Pitts- 
burg, Pa. “Superior.” 


Western Electric Co., New York. 
Spring Works. New York 
Swan Electric Co., Boston. 


WIRK. Galvanized Strand. 

American Electrical Works, Phil- 
lips dale, R. 3 

American Steel & Wire Co., Chi- 
aco, Tl. 

Hazard Mfg. Co., Wilkesbarre, Pa. 

Roebling’s Sons Co., John A., 
Trenton, N. J. 

Broderick & Bascom Rope Co., 
St. Louls, Mo 


Leschen & Sons Rope Co., St 
Louis, Mo. 

Macomber & Whyte Rope Co., 
Chicago,_ Tl. 

Williamsport Wire Rope Co.. 
Williar-.port, Pa. 


WIRE, Gas Fixture. 
American +. on Works, Phil- 


lipsadale, R. 

Belten Mfg. Co., Chicago, Ml. 

Moore, Alfred F., Philadelphia, 
Pa. 

WIRE GAUGES. . 
See Gauges 

WIRE, Iron. 

Apierican Steel & Wire Co., Chi- 
cago, TI. 

Sriver-aeete Wire Co., Harrison, 


J. 
General Electric Co., Schenectady, 


Hazard Mfg. Co., Wilkesbarre, 
Pa, 
John A. Roebling’s Sons Co., 


Trenton, N. J. 

Western Electric Co., New York. 

Crawfordsville Wire & Nail Co., 
Crawfordsville, Ind. 

Indiana Steel & Wire Co., Mun- 
cle, Ind. “E. B.,” “Steel,” 


B ' 
Shenandoah Steel Wire Co., Buf- 


falo, 4 
Washburn Wire Co., Phillipsdale, 
x & 


WIRE, Magnet. 

Acme Wire Co., New Haven, Conn. 
“Cottonite,” “Silkenite.” 

American sreprtens Works, Phil- 
lipsdale, R. 

American Steel’ & Wire Co., Chi- 
cago, Tl, 

Belden Mfg. Co., Chicago, Ml. 
“Cottonamel,.” “Silkename!l.” 

D & W Fuse Co., Providence, 
R. I. “Deltaheston.” 

eiver-Harete Wire Co., Harrison, 


a 
General Electric Co., Schenectady, 
Hazard Mfg. Co., Wilkesbarre, 
a 
Massachusetts Electric Mfg. Co., 


West Lynn, Mass. 
Moore, Alfred f., Philadelphia, 
"A. 


Roebline’a Sons Co., J. A., Tren- 
ton, N. J. 
Rome, N. Y. 


Rome Wire Co., 

‘ “Romeotd.” 

tendard Undereround Cable Co., 
Pittsburgh, Pa. : 

Western Electric Co... , New York, 
N. Y. “Hawthorn.” 


Ansonia Electrical Co., 
Conn 

Automatic Electric Co., Chicago. 
senedict & Burnham Mfg. Co., 
— Conn. 


ago. 
Boller Insulated Wire Co., Chi- 
oradford, Kyte & Co., Plymouth, 
Mass 
hicago Insulated Wire & Mfg. 
Co Chicago, TI. 
Foldmark,Co., James, New York, 
Y. (ole Selling Agent New 
England Electric Works, Lis- 
bon, N. H.) 


Ansonia, 


‘icEvoy. C. H., Lowell, Mass. 
Massachusetts Electric Mfg. Co., 
Weert Lynn. Aare 


Rome Electrical Co.. Rome, N. Y. 








Stromberg-Carlson Tel. Mfg. Co., 
Rochester, » A 

Stuart - Howland Co., Boston, 
Mass. (Sole Selling Agents for 
Standard Magnet Wire Co 
Claremont. N AH) 

WIKE, Phosphor Bronze. 

Driser-Uarris Wire Co., Harri 


son 
Standard Underground Cable Co., 
Pittsburgh. Pa. 


Bradford, Kyle & Co., Plymouth, 
Mass 
Migotesent Alloy Co., Morristown, 


Murray Wire Co., Newark, N. J. 
Phosphor-Bronze Smelting Co. 

Philadelpjhia, Pa “Elephant.” 
P S Reeves & Son, Philadelphia 


Pa. 

Riverside Metal Co., Riverside 
N. J. 

Waterbury Mfg Co., Waterbury. 


Conn. 


WIRE, Resistance. 
(See Resistance) 


WIRE, Rubber Covered. Rubber 
Covered Wire. Rubber Covered 
Cables, Flexible Cord. Annuncl- 
ator Wire, Office Wire. 

American Electrical Works, Phil- 
lipsdale, R. I. “Americanite.” 


American Stee! & Wire Co., Chi- 
cago, Ill. “Americore,” “Ame- 
rite.” 

Atlantic Insulated + & Cable 
Co.. New York. “Nep- 
tune,” ‘poiphin,” ‘erriton™ 
“Beacon.” . 

Belden Mfg. Co., 

Detroit Insulated Wire Co., 
troit, Mich. 

Driver-Harris Mfg. Co., Harrison, 


Chicago, i. 
De- 


N. J. (Flexible Cord.) 

Electric Cable Co., Bridgeport, 
Conn, 

General Electric Co., Schenectady. 

Habirshaw Wire Co., Yonkers, 
™ VY “Aen.” 

Hazard Mfg. Co., Wilkes-Barre, 


Pa. “Penn New Code,” “Taz- 
ard High Grade,” “Hazard 30% 
Para.” 


Indiana Rubber & Insulated Wire 
Co., Jonesboro, Ind. “Peerless,” 
“Paranite.” 

Kerite Insulated Wire & Cable 
Co., New York, N, Y. 

Lowell Insulated Wire Co., Low- 
ell, Masa. 

Marion Insulated Wire & Rubber 
Co., Marion, Ind. “Eagle.” 

Moore, Alfred F., Philadelphta. 

National Conduit & Cable Co., 
New York. 

New York Insulated Wire (Co., 
New York, N. Y. “Raven Core,” 
“Grimshaw White Core.” 

Chet Co., The, New York, 

Phillips Insulated Wlre Co., Paw- 
tucket, R. I. “Parac.” 


Roebling’s Sons Co., John A., 
Trenton, N. J. 
Rome Wire Co., Rome, N. Y. 


“Romeoid.” 

Safety Insulated Wire & Cable 
Co., New York, 

Simplex Wire & Cable Co., Bos- 
ton, Mass. “Simcore,” “Sim- 
Pp lex Caoutchouc” (Simplex 
“a. C.”). 

Sprague estate Works, New 
York, WN. (“Greenfleld” 
Steel po” Flexible Cord.) 

Standard Uateesseene, Cable Co., 


Nittehureh, Pa. Tip - Top,” 
..“Sterling.” 
‘Western Conduit Co., Youngs- 
town, Ohio, “Realflex.” 


Western Electric Co., New York. 
Bay State Insulated Wire & Cable 


Co... Hyde Park, Mass. ‘“‘Macon- 
tte. 

Bishop Gutta Percha Co., New 
York. “Parayel,” (‘“Creffield” 
Cord), “Balata.” 

Boston Insulated — & Cable 
Co., Boston, Ma 

Providence, 


—. Rubber Co, 


Brixey, W. R., New York City. 

Collyer Insulated Wire co., Paw- 
twecket, RT “ 

Crescent Insulated Wire & Cable 
Co., Trenton, N. 

— Conduit Co., Penn Yan, 

B. F. Goodrich Co., Akron, O. 
“Diamond N. E. Code, ” «“Dia- 
mond Special 30 per cent,” 
“Diamond L,” “Diamond 30 per 
cent Para.” 

Goodyear Rubber Insulating Co., 
New York. 
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National India Rubber Co., Bris- 
tol, R. L 


Waterbury Co., New York. 


WIRE SCRAPERS. 
See Tools, Linemen’s. 


WIRE STRAIGHTENERS. 
See Straighteners, Wire 


WIRE STRETCHERS. 
See Comealongs. 


WIRE, Weatherproof. 

4 -eriean Electrical Works, Phil- 
upsdale, R. I. “Star.” 

American Insulated Wire & Cable 
Co., Chicago, Hl. 

American Steel & Wire Co., Chi- 
eago, Til. “Reliance.” 

General Electric Co., Schenectady. 

Hazard Mfg. Co., Wilkes-Barre, 
Pa. 

Moore, Alfred E., Philade!phia. 


Ne‘lonal Conduit & Cable Co., 
New York, N. Y. 

Okonite Co., The, New York, 
N. Y. “Candee.” 


Phillips Onantnted Wire Co., Paw- 
tucket, R. “©. &.” 

Roebling’s ae Co., J. A., Tren- 
ton, N. J. 

Rome Wire Co., Rome, N. Y. 
“Romeoid.” 

Simplex Wire & Cable Co., Bos- 
ton, ass. “Simcore,” “Sim- 
plex Csoutchouc” (Simplex 
“B. C.”) 

Standard Undereround Cable Co., 
Pittsburgh, Pa. 

Western Electric Co., New York. 

Ansonia Electrical Co., Ansonia, 
Conn. “Shield.” 

Benedict & Burnham =) CO 
Waterbury. Conn. “ 

Chicago Insulated Wire bg “Mts 
Co., Chicago, Il. 

Collyer Insulated Wire Co., Paw- 
tucket, R. “New Code,” “I. 

L.” 


Dielectric Co. of Sangre. Belle- 
ville, a 

McEvoy, C. H., tine 

Monarch Electric & Wire 
Chicago, Il. 

Sterling Insulated Wire Co., Chi- 
cago, Tl. 

Waclark Wire Co.. 


WIRING DEVICES. 
Wiring Equipment Co., New York 
City. 


Mass. 
Co., 


New York. 


WIRELESS APPARATUS. 

Manhattan Ke Supply Co., 
New York, N. 

Menominee Flec. Co., Me- 
nominee, Mich. 

Western Electric Co., New York. 


“tote. 


Alden Wireless Co., Campello, 

Mass. 

Clapp-Eastman Co., Cambridge, 
ss. 

Geo. W. Conner, Malden, Mass. 


Dawson & Winger Electric Co., 
Chicago, T11 

Eastern Scientific Apparatus Co., 
Mass. 


Electro Importing Co., New 
York 

senrennt Wireless Tel. Co., New 
York b. ae 

wm. J. Murdock Co., Chelsea, 
Mass. 

Gyse-Soee Co., Philadelphia, 
a. 

eal Mfg. Co., Philadelphia, 
a. 

Standard Wireless Equipment 
Co., Los Angeles, Cal. 


eee St. John, New York, N. 


C. H. Stoelting Co., Chicago, Il 
Telefunken Wireless Telegraph 
Co., New York, = } 


Wappler Electric Mfg. Co., New 
York, N. Y. 

Wireless Specialty Apparatus Co., 
New York. 


WOOD FIXTURES. 
See Fixtures, Wooden. 


WRAPPERS, Tungsten Lamp. 
See Boxes 
WRAPPERS, Conduit Joint. 


Philadelphia Electrical & Mfe 
Co., Philadelphia, Pa. 
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WRENCHES. 

Klein & Sons, Mathias, Chicage 
— ce Screw, Tie und Splice 
ng. 


Smith & Hemenway Co., New 
York, 
Tudor Mfg. Co., Taunton, Mase 


(“Bay State” “ross Arm.) 


Yost Electric Mfg. Co., Toledo, O 
“Falcon” (Fixture Wrenches.) 


X-RAY APPARATUS. 


Campbell Electric Co., Lyne 
Mane. 

Dubilier Elec. Co., Inc., New 
fork, N. Y¥. 

General Electric Co., Schenectady. 

Anderson, Norden & Co., Chi- 
cago, Ill. “Nelson.” 

Baker Electric Co. MHartforé 
Conn. 

Co., Chicago. 


Birtman Electric 
Il. 


Clapp-Eastham Co, Bostoa 

Mass. (‘“Ceco” and “Quality” 
Coils.) 

Electric Mfg. Co., San Francisce 
Calif. 

Electro Importing Co., New 
York. 


Engeln & Co., H. P., Cleveland 
0. 


Matthew Engeln Elec. Co., Chi- 
cago, 
Foote, Pierson & Co., New York 


Jackson, F. E., Orange, N. J. 


Kelley-Koett Mfg. Co., Coving 
ton, Ky. “Grosse Flamme™ 
(Coll). 

Keystone Electric Co, Phile 
delphia, Pa. 

Kny-Scheerer Co., New York. 

Lamont, G. E., San Francisce. 
Calif 

Macalaster-Wiggin Co., Bostoa 


Mass. 
Meyer Co., Wm., Chicago, Il. 


Prague Electric Co., Providence 
R. I 

Queen-Gray Co., Philadelphie 
Pa. 

Roentgen Mfg. Co., Philadelphia 
a. 

Scheidel- Western X-Ray Ce 
Chicago, Il. 

Seely Mfg. Co., Pittsburgh, Pa 

Sirch Electrical and Testing 
Laboratories, Los Angeles 
Calif. 

Thordarson Elec. Mfg. Co., Chi 
cago, Ill. 


Todd, Henry B., Meriden, Cons 


Waite & Bartlett Mfg. Co, New 
York 

Wappler Elec. Mfg. Co. New 
York, ~ we 

Williams, E. Q., Syracuse, N. ¥ 


YARN AND THREAD, Silk Cot 
ton, 
H. W. Johns-Manville Co., Nee 


York. 
Samson Cordage Works, Bostos 
Mass. 
Belding Bros. & Co. Chicage 
Ti. 
Boston Braid Mfg. Co., Bostos 
Mass. 
Chelsea Fibre Mills, New York 
Eureka Silk Mfg. Co., Bostes 
Mass. 
Florence Thread Co. Florence 
Malcolm Mills Co. Philadelphia 
Planet Mills Mfg. Co., Brooklya 
z. 
Ryle & Co.. Wm. New York 
Sauquoit Silk Mfg. Co., Philade) 
phia, Pa. 
Warren Thread Works. w 
Westfield, Mass. 
ZINCS, Battery. 
Manhattan Electrical Supply Ce. 
New York. 
Beattie Zinc Works Co., Read 
ing, ars. 
Co., Jersey City 


Brady Brass 
XN J. 


Bryant Zine Co., Chicago, Tl! 

J. H. Bunnell & Co., New York 

Edes Mfg. Co., Plymouth, Mass 

Electric Goods Mfg. Co., Cantos 
Mass. 

Graseelli Chemical Co., Cleve 
and, “Franklin.” 

Matthiessen & Hegeler Zinc Ce.. 
La Salle, Ill. 

Pacific Metal Works, San Fraa- 
cisco, Calif. 

Pearce Co., Frederick, N. Y. 


Prescott & Son, J. B., Webster. 
Mass. . 
Railroad Supply Co., Chicago 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 


A 
Acme Wire Co.....-.seeceeees 27 
Adaptl Mfg. TWo......seceeeees 24 
Advance Blectric Co.........+- 116 
Allen Co., Inc., I, B.... seuss 6 
Alphaduct To. ....ceecceecces 20° 
American Bridge Co......«+«+. 107 


American Circular Loom Co... 23 
American Conduit Mfg. Co....130 
American District Steam Co...110 
Works. ...130 


American Blectrical 


American Insulated Wire & Ca- 


BES GOs cccscccessccecosevese 27 
American Platinum Wks...... 109 
American Sheet & Tin Plate 

GR cocccveccaccesscocesoeses 109 
American Steel & Wire Co..... 26 
American Tel. & Tel. Co...... 126 
Anderson Mfg. Co., Albert & 

J Bc cccccccccceeccececsess 49 
Apex Blectrical Mfg. Co....... 30 
Arnold CO... cc ccc cece eeeeeneee 110 
Atlantic Insulated Wire & Ca- 

DIO CO. ccccccccccccsccvecces 26 
Automatic Elec Washer Co., 

Inc. . eseense coe 

B 
Babcock & Wilcox Co........- 109 
Badt-Westburg Electric Co....110 
Baker & Co., Imc......... -123 
Barstow & Co., W. S..........110 
Belden Manufacturing Co..... 50 
Benjamin Electric Mfg. Co.... 45 
Blake Signal & Mfg. Co....... 6 


Boston-Economy Lamp Division 


of General Electric Co...... 38 
Boustead Electric & Mfg. Co...108 
Brady Blectric Mfg. Co....... 123 
Bridgeport Brass Co.......... 130 
Briner, C. J. & FP. E..........108 
Briates DOreccccccccccccccsvcce 130 
Bryan-Marsh Division of Gen- 

eral Blectric Co.........se.. 41 
Byllesby @& Co., H. M......... 110 

Oo 
Cc. & P. Blectric Wks......... 50 
Calebaugh Self Lubricating 

CarboR CO...ccccccccccveccs 112 
Campbell Electric Co........-. 51 
Carbo Corporation........+«.+++- 120 
Central Blectric Co......... 34, 35 
Century Blectric Co........++-+- 117 
Chicago Fuse Mfg. Co........- 6 
Chicago Mica Co.......sseeeee t 
Chicago Patented Tools Co....107 
Clark Blec. & Mfg. Co......... 12 
Clifton Mfg. CO... 60s ceeceees 22 
Columbia Metal Box Co....... 22 
Commonwealth Edison Co..... 116 
Cook Pottery Co.......seeeees 10 
Cope, T. Joccccsccescccccecess 18 
Crawford Cedar Co.......++++:. 129 
Crocker-Wheeler Co......+6+«. 119 
Cutler-Hammer Mfg. Co...... 114 

D 
D & W Puse Co.....ceceevees 6 
Daum Co., A. Fu... sccceceeene 12 





| Edwards Lighting 











Davis Slate & Mfg. Co........ 109 
Delta Star Electric Co........ 107 
Deuth & CO.....ccsccecsccecees 38 
Diamond State Fibre Co....... 107 
Dickinson Mfg. Co.......++«+: 16 
Dossert & CO......cceececceee 7 
Driver-Harris Wire Co........ 130 
Duncan Electric Mfg. Co...... 121 
Duvall, B. B...cccccscreccsces 116 
E 
Eck Dynamo & Motor Co..... 116 


Fuse & Mfg. Co.... 3 
Fixture Co. 40 


Economy 


Appliance Co........+. 44 
Cable CO. cccccccccess 130 


Electric 
Electric 
Electric Controller & Mfg. Co.. 25 
Electric Machinery Co........ 115 
Electric Storage Battery Co... 14 
Blue Book......... 46 


Electrical Engineers’ Equipment 


Electrical 


CH, ccecccocesecescoesceseoss 4 


Covwcevcecscecseecessees 110, 124 
Emerson Electric Mfg. Co..... 130 
Enameled Metals Co........... 21 
BMaterline Co. .cccccsccccccccece 5 
Ever-Ready Mfg. Co.......... 51 

F 
SF errr Te 36 
Feldman Conduit Co.......... 31 
PERO Comet Cee cccccciccccs 18 
Findlay Electric Porcelain Co. 11 


Flexible Steel Lacing Co....... 38 


Fort Wayne Electric Works of 


General Electric Co......... 118 
G 
General Bakelite Co.......... 16 


General Electric Co...52, 53, 54, 55 


General Porcelain Co......... 12 
General Vehicle Co............ 15 
Gest, G. Ma ccccccccccccccccecs 18 
Globe Stove & Range Co...... 29 
Gregory Electric Co........... 109 
H 
Habirshaw Wire Co.......+++:+ 27 
Hamilton-Beach Mfg. Co..... 32 
Hart Mfg. CO. .ccccccccccscese 1 
Hartford Time Switch Co..... 51 
Help Wanted ......ccecseceees 108 
Hemingray Glass Co.......... 125 
Hemming Mfg. Co.......+++5++ 12 
Holladay, Negstad & Co., Inc.110 
Howe, Thomas .....eeeeeeveee 110 
Humbird Lumber Co.......... 128 
Hunter Fan & Motor Co...... 28 
I 


Illinois Electric Porcelain Co.. 10 


Indiana Rubber & Ins. Wire 
GO coccceccescocesesooseeces 56 
Interstate Electric Co........- 8 


Ivanhoe-Regent Works of Gen- 


eral Electric Co......+-+++65 39 
J 
Jackson, D. C. & Wm. B...... 110 








Jeffery Co., Thos. B........++- o ae 
Johns-Manville Co., H. W.. 9 
K 
Kentucky Electrical Co., Inc.. 37 
Killark Electric Mfg. Co...... 22 
Kinney, Harry A.....0.seeee- 110 
Klein & Sons, Mathias........ 120 
Milfegs WO. ccc cccvcccvccceses 38 
Kruschke, R. C...-.seeceseees 50 
Kuhiman Electric Co.......... 123 
L 
Larson Bros. Lumber Co..... 128 
Leeds & Northrup Co......... 120 

Light & Development Co. of 
BE. Lee cccccccccccsccceses 110 
Lincoln Electric Co............ 117 
Lindsley Bros. Co........++se+ 129 
Locke Insulator Mfg. Co....... 125 
Lowell Insulated Wire Co...... 26 
EMR BEES. Cet. cccccsccccccccee 38 
Lyndon, Lamar..........sseees 110 
M 
Manhattan Electrical Supply Co. 28 
Mannweiler & Co., A. C...... 38 
Marion Insulated Wire & Rub- 
BOF CO. ccccccccscccccsescoss 130 
Massachusetts Electric Mfg. Co. 3 
MoGill Mfg. CO... .ccccccccccce 51 
MeLennan Ca., EK. cccccscccces 108 
McMeen, Samuel G..........+. 110 
Mica Insulator Co..........+0¢ 4 
Miller, Kempster B..........+. 110 
Minneapolis Electric & Con- 
struction CO... ..scccscccccces 128 
BEOCUNGOED 506 scccccusedvees 108 
Moloney Electric Co........... 3 
BOOTS, ARIE Proce ccciccosvces 26 
Morgan Crucibe Co., Ltd...... 113 
Morse Twist Drill & Machine 
GH, cvcrdtciscecdesecuctacuss 111 
Beastie? & Can Ti. Bic cckcaessa 4 
N 


National Conduit & Cable Co... 26 


National Fire Proofing Co..... 20 
National Metal Molding Co.... 20 
National Pole Co.........+.+- .+.129 
National Scale C0.........ee05 50 
Naugle Pole & Tie Co......... 129 
New England Butt Co......... 26 
New Process Gear Corporation.113 
Newton Mfg. Co.......eceee0% 8 
New York Electric Lamp Co.. 43 
New York Insulated Wire Co..130 
Northwestern Electric Co...... 113 
Norton & Bird........eeeeeees 110 
Oo 
Ohio Brass CO.....ceseesecees 124 
Okonite CO....-eeeeeees ...56, 130 
Ostrander & Co., W. R......-. 4 
P 
Packard Blectric Co......++-- 44 
Page & Hill Co........ seccdeose 129 


Palmer Electric & Mfg. Co....109 





Partridge Lumber Ce., T. M....129 


Peerless Electrie €o........... 116 
Peru Blectric Ce.............. 107 
Phillips Insulated Wire Co..... 130 
Pillsbury, Charles L........... 110 
Pittsburgh Transformer Co... .123 
Positions Wanted ............ 108 
R 
Ridgway Dyname & Eng. Co..111 
Rittenhouse Co., A. B......... 40 
Robbins & Myers Co.......... 3 
Roebling’s Sons Co., John A... 26 
Roller-Smith Ce.............., 49 
BOGUS Wee Giiccecéccccccceces 130 
Pes Se. Ge Gs cb aS Sccvicccce 116 
8 


Safety Ins. Wire & Cable Co. .109 
Sandpoint Lumber & Pole Co., 


BOE. 066. c000cecdcsbivéoscoveces 129 
Sangamo Electric Co....... .123 
Sargent & Lundy............. 110 
Schwarze Electric Co.......... 8 
Schwetizer & Conrad, Inc..... 6 
Shapiro & Aronson........... 37 
Sherwin-Williams Co.......... 16 
Mise, TB. Ga cccecedacccccoces 110 
Simplex Electric Heating Co... 28 
Simplex Wire & Cable Co.... 56 


Smith & Hemenway Co., Inc..107 
Sprague Electric Works of Gen- 


eral Blectric Co..........+.. 12 
Standard Paint Company...... 4 
Standard Underground Cable 

GO, cdeccccccecseseecsocccccse 27 
Star Mica Mining Co., Inc..... { 
Star Porcelain Co............. 11 
NE, hn 6600 6beesadsdec cee. 120 
Steel City Electrie Co......... 18 
Sterling & Son Ce., W. O...... 129 
Stone & Webster Eng. Corp...110 
Sundh Electric Ce.......... 40, 48 

T 
Thomas & Betts Co........+--. 22 
Thomas & Sons Co., R.......-- 124 
Thordarson Transformer Co... 2 
Torrey Cedar Co.......seeeee: 129 
Trumbull Electric Mfg. Co.... 49 
Tubular Woven Fabric Co..... 19 


Turner Improvement Co., J. W. 22 


Underwriters’ Laboratories... .i19 
United Battery Corporation.... 7 
Universal Electric Stage Light- 


Se Ge des receccgessccecese S38 
Vv 
Valentine-Clark CO.......+++.+- 127 
w 
Wagner Electric Mfg. Co...... 117 
Wallace Novelty Co.......++-- 36 
Walpole Tire & Rubber Co.... 17 
Want Advertisements.........- 108 
Ward Leonard Electric Co..... 4 
Western Electric Co.......++++ 47 

Westinghouse Electric & Mfg. 
GA. cescésacdcaqudicwests 222129 
Westinghouse Lamp Co......- . 42 
Weston Elec. Instrument Co... 56 
White Companies, J. G......--- 110 
White Electrical Supply Co., 


Tv. C. sSoesete SF 
Woodmansee & Davidson, Inc. .110 
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The only manufacturer of 
VULCANIZED ‘FIBRE SPECIALTIES 
with a factory in the 


ware CHICAGO DISTRICT 


Sheets, Rod Tabes Insulating Papers 
Diamond, Valcanized Fibre Penne for Factory and Office 
E TIME AND TRANSPORTATION CHARGES 
“peanennen TAT FIBRE COMPANY 
619-31 West Washington S Bridocnest. Pennsylvania 
Cleveland Office, 906 Hippodrome Bldg. 
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Transmission Towers at Birmingham, Ala. 
Alabama Power Company. 
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Miostetettey Bh BUR TEGO s ose ccc kb ccsecvcesccccess 1139 
Notes on Interior Wiring.—By Terrell Croft............ 1146 
Business Hints for Dealer and Contractor.—By G. D. 
GEOR, Th. cccccPiceccccceesccececccesccessceeccecece 1148 
Exposed Work Barred in Louisville..........ccecccecees 1149 
AMORE CHO COMEFROCORS. 22 ccccccccscccescescctcccccccese 1149 


Economic, Social and Political Conditions in Europe 
Which Influénce Government Ownership of the Tele- 
phone.—By James P. Duncan.........ssecccecececes 1153 

System of Keeping Records of Current Work in Electrical 
Inspection Department.—II.—By Washington Dever- 


GE ccccccccesercccesscccceeccsceessreeeesescceccese 1156 
Gigantic Bridge Built by Aid of Telephones......... e+ + +1158 
Water-Power Auxiliary for Street-Railway System...... 1159 
The Hamilton Electric Incline Railway............ss++. 1160 


Bureau of Standards Reports in Case Concerning Fire 
and Accident Hazard of Economy Refillable Fuse....1163 








® MAKES DIFFICULT WORK EASIER 
“RED DEVIL” No. 1024 

Cuts wire and holds pipe, grips nuts, drives screws 
Thin nose permits work in close places. 
A handy combination plier of scientific construction. 
It is mechanically a. 5-inch size for vest pocket; 

6%-inch for tool 

on LY a dealer’s or from us in either size, postpaid, 


Send for free catalog of mechanics’ tools, 


SMITH & greereitetened So. Inc. 
153 Chambers St. New York City 
























The Groos Metal Shear 
nen Fig Pi ogg i aay width of length, 
weig s., Steel drop forgings ugho 
Vanadium Steel blades. 7 _— 
$7.50 delivered to any part of U. S. 


Chicago Patented Tools Co., 1608 Owen Ave., Racine, Wis. 
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POSITIONS WANTED 


The rate for “Positions Wanted” ad- 
vertisements is twe cents per word, mini- 
mum charge 50 cents an insertion, payable 
in advance. Remittances and copy should 
reach this office not later than Monday 
12 o’clock noon, for the next succeeding 
issue. 

Replies may be sent in care of Electrical 
Review and Western Electrician, 608 So. 
Dearborn Street, Chicago, or 13-21 Park 
Rew, New York. 





_..-—sCiHight years’ electrical 
ELECTRICIAN construction and  oper- 
ating experience. Have also had 2 years’ 
experience with selective ringing central 
energy telephone system. Can furnish Al 
references as to character and workman- 
ship. Open for engagement Jan. 15. Will 
go anywhere. Address No. 1993, Electrical 
Review & Western Electrician, Chicago. 


A REAL POWER SALES ENGINEER— 


There's only about a dozen of us in the en- 
tire industry; if you are big and progres- 
sive and want such a man, get busy be- 
tween now and January 1. Would consider 
efficiency or production work with indus- 
trial enterprise, if broad field. Address No. 
2005, Electrical Review and Western Elec- 
trician, Chicago. 


POSITION WANTED—A winder and re- 


pairman on A. 
and D. C. motors and generators, also 
transformers, rectifiers, meters, etc., desires 
steady position. Will go anywhere. Ad- 
dress, No. 2000, Electrical Review and West- 
ern Electrician, Chicago. 











SALESMAN __Eastern headquarters, with 


: established trade wishes a 
line either exclusively, or in conjunction 
with other goods, for the east, south and 
southwest. Address No. 2006, Electrical 
Review and Western Electrician, Chicago. 


HELP WANTED 


The rate for “Help Wanted” advertise- 
ments is three cents a word, minimum 
charge $1.50 an insertion, payable in ad- 
vance. Remittances and copy should 
reach this office not later than Monday, 
12 o’clock noon, for the next succeeding 
issue. 








__.Technical educated young men 
WANTED for work in our testing de- 
partments. Good opportunities for experi- 
ence are to be had. Apply by letter, Em- 
ployment, Box 911, Pittsburgh, Pa. 





ELECTRICAL 


_..Manager for water power 
WANTED electric light plant, also tele- 
phone plant, in tropical Spanish country. 
Location healthful. Only those who can 
speak Spanish considered; must be well 
qualified in construction and maintenance. 
Give your experience fully, age, salary ex- 
pected, with photo and reference. Address 
No. 2004, Electrical Review and Western 
Electrician, Chicago. 


MISCELLANEOUS 


The rate for “Miscellaneous” advertise- 
ments is three cents a word, minimum 
charge ef $1.50 an insertion, payable in 
advance. Remittances and copy should 
reach this effice not later than Monday, 
12 e’clock noon, for the next succeeding 
issue. 

Replies may be sent in care ef Elec- 
trical Review and Western Electrician, 
608 Se. Dearborn Street, Chicago, or 13- 
21 Park Row, New York. 











MANUFACTURING BUSINESS FOR SALE 


Growing manufacturing industry, catering 
to the Electrical Trade, would sell its en- 
tire holdings, or controlling interest to 
parties who could supply ample working 
capital to double present out-put. Splendid 
sales connections afford plenty orders. Ex- 
port business growing rapidly. Can secure 
more than $100,000 gross business for 1916, 
conditional we can assure our customers of 
handling their demands. Thirty thousand 
dollars will purchase entire holdings. The 
real estate alone would cost as much to 
duplicate. Controlling interest may be had 
by purchase of certain holdings. Present 
owners not electrical men, but would allow 
their monies to remain in the lusiness and 
accept the company’s securities. Entire 
organization, which is very efficient may be 
retained. Address: No. 2007, Electrical Re- 
view and Western Electrician, Chicago. 





Two Second Hand, three 
WANTED phase, 60 cycle, 2,300 volt, 200 
R. P. M., 300 to 400 K. V. A., direct con- 
nected waterwheel type alternators, com- 
plete with base, bearings and shaft, with 
or without exciter and switchboard. Good 
condition. Give description, price and de- 
livery. Wausau Street Railroad Company, 
Wausau, Wis. 





WANTED 
Used 3-phase, 60 cycle, induction, 220- 
volt or 440-volt, 10, 15, 25 and 35 H. P., 
in operating conditions. C. J. & F. E. 


Briner, St. Louis, Mo. 








EXCHANGE 
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FOR SALE CHEAP 


One 20x36 Nordberg Heavy Duty Engine, 
direct connected to a Westinghouse Gen- 
eer 350 KVA, 3 Phase, 60-Cycle, 2,300 

olts. 


One 25 K. W. direct connected Generator, 
220 Volt, D. C. 
One 15 K » direct connected Generator, 


; & 
on * K. W. Belted Generator, 110 Volt, 
One 78 K. W. Belted Generator, 220 Volt, 


One 13x12 Armington & Sims High Speed 
Engine. 
One 14x14 Ball High Speed Engine. 
One 16x36 Allis Heavy Duty Corliss Engine. 
Address, MERTES MACHINERY CoO., 
Milwaukee, Wis. 
—__Ideal, sectional, 
BOILER FOR SALE 48-in., steam; No. 
S. 48-7; good as new; capacity 6,300 ft.; 
suitable for large steam job; cost $600; will 
sell for $300 cash f.o.b. Moberly, Mo. If 
you want a bargain, write J. Oscar Smith, 
Moberly. Mo. . 








__Second Hand A.C. Generators: 
WANTED Two 3-phase 60 cycle, 2300 
volts, 150-250 K.V.A., belted A.C. Generator, 
with or without exciters and switchboards. 
Good condition. Give description, price and 
delivery. Wausau Street Railroad Company, 
Wausau, Wis. 





__.7% horsepower Century mo- 
FOR SALE tor; 60-cycle, one-phase, 110 
or 220 volts. Used three months. Best of- 
fer takes it. Address, Electrical Service 
Co., Crystal Lake, IIl. 





___ Electric light pliant for sale 
FOR SALE in growing Montana _ town, 
December earnings $800. Price $8,500. Ad- 
dress: No. 2003, Electrical Review and 
Western Electrician, Chicago. 





__.5,000 ft. Roebling’s No. 18 
FOR SALE new black silk lamp cord 
N. C. $16.00 M. Electric Purifying Water 
Co., East Liverpool, Ohio. 


__.Electric light plant in grow- 
FOR SALE ing Montana town. Address 
No. 2003, Electrical Review and -Western 
Electrician, Chicago. 











r) P 


» ES America’s Headquarters for 
p fost Second Hand 
§ a+ Electrical 

Machinery 


Overhauled in our shops and 

sent out “as good as new” 
with a satisfactory guarantee. We buy— 
sell—repair—rent and exchange—and are 
always ready for a trade. No quantity too 
large. Send for our “Monthly Bargain 
Sheet,”’ showing net prices. 


ELECTS. 


| 








ELECTRIC POWER CONDUCTORS 


By Wm. A. Del Mar, Asso. Mem. A. I. E. E. 
69 Illustrations 8 vo. Cloth, Price $2.00 


This book is a technical treatise directed towards the solution of the 
economic problem of the choice of size, of style, of purchase, erection 
and maintenance of wires and cables for electric power transmission. 
CONTENTS: Materials and Gauges; Electrical Properties; Insulation and 
Insulated Conductors; Determination of Size for Given Voltage, Drop and 
Power Loss: Determination of Size for Given Stress in Spans; Specifications; Testing Wire and Cable; Installation; Depreciation 
and Deterioration: Third Rail Circuits; Rail Bonds; Tables of Inductances, Reactance and Capacity. 


For Sale by ELECTRICAL REVIEW and WESTERN ELECTRICIAN 


Western Headquarters for Electrical Books 608 So. Dearborn Street, Chicago, Illinois 





BOUSTEAD ELEC. & MFG. CO. 


NEW AND USED ELECTRICAL MACHINERY 
REPAIRING 


ARMATURE AND TRANSFORMER WINDING 
215 ist Avenue North 


MINNESOTA 
a 





MINNEAPOLIS, 
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220 to 250 Volt D.C. Generators K. W. Speed 











Speed l 4  Allis-Chalmers, 160 light. 12! - 
CL... .1050 1 5 Otis, 200 light......... 454 
1 25 Gen. Elec., type O75 1 5.62 Westinghouse, 225 nom. 1400 
1 5 Gen. clec 1 6 Northern, 240 light. . .210 
1 5 Gen. 1 6 Northern, 240 light.. “7600 
bine t : 1 ere 1050 
40 Western Electric 1 6% Commercial ........... 960 
50 Allis-Chalmers, Ridge- | 2 = 7% Roth ......sse0.0.00.-.1500 
way self-oiling engine.. 275 1 7% Westinghouse ......... 1450 
60 Western Elec., 3-wire, l > **" 1400 
m SO ese 140¢ 
double commutator, 115- 1 Ti POMS 2... cccccccccee 1200 
230 volts, 250 amp. each _ 1 7% Western Elec........... 500 
= side ; 1 8% Browning............. 1050 
1 65 Gen. bag 1 Se - Ek WP wengcnceeaes 1400 
1 75 — = type 700 1 10 Triumph nenasivennmen 1150 
NUCEPOIO .seerervesaces re 1 12 Western Elec......... 350 
1 75 Allis-Chalmers, 6-pole.. 460 5 134 Gen. Elec... -. "1150 
1 85 Westinghouse, type S- 1 National ..............1750 
= tae ay H+ 1 13 MR ii cc tcétex cee 950 
0 es m 70 1 146%W i 5 
1 100 Western Elec., type L4.. 575 1 ie R — = "1358 
1 100 #Westinghouse, direct - 1 17% Westinghouse .......... 1050 
oon Ideal self-oiling pie. devas BO cccccccece a) 
mail. c canebammmatlce 250 1 SED SD 6vn6c%esscdases 900 
1 100 Milwaukee,  direct-con. t 20 Commercial ............ 1280 
to Buckeye engine...... 250 1 eee 750 
1 150 Willey, direct-con. to 4- 1 25 Gen. Elec., Curtis tur- 
valve Atlas engine...... 225 NE. desi caneeiedsidads 500 
1 240 Crocker Wi ym = 1 25 Gen. Elec., direct-con. 
direct-con. TOSS - - : 
pound Vilter-Corliss en- to Westinghouse gas or 
MAE. ania tice Miao on 120 gasoline engine......... | 350 
1 SD TEED. cccsscvcccccce 1000 
125 Volt D.C. Generators 1 30 Westinghouse, 6-pole di- 
5 2 Northern, 80 light, new. 700 rect-con. to Buckeye en- 
1 3% Northern, 140 light.... 320 GINO ccccccccsccccccese 350 


x SECOND AND « 
ELECTRICAL SGACHINERY 


Send for our “MONTHLY BARGAIN SHEET,” showing complete,stock with net prices. 






125 Milwaukee ............. 50 Gen. Elec., type K 


K. W. Speed 3-Phase, 60-Cycle A.C. Motors— 

1 40 Sprague-Lundell ...... 725 220-240 Volts 
1 40 Westinghouse, type M.. 550 H. P. Speed 
1 GE 9=Gem. Tease... cccccccccces 975 - 

y ‘ 44 1 10 Gen. Elec., form K....1200 
1 GO FRB. cc ccccccsccece 615 1 15 Gen. Elec., form, i. **"720 
5 BR Bee wseenenees 800 = «1-15 Westinghouse, : 
] 55 Sprague .....-.++.+0++- 325 CCL, back- AY ¥ 690- 175 
2 60 eee 1 20 Fairbanks-Morse ...... 1200 
1 62% Westinghouse, direct- . i ee coec 1200 

i a Oe 1 20 Richmond’ .........::1140 

: a meee ee tteeoore.& 7> 10 +20 Westinghouse .........1120 
1 70 Ft aa 1 25 Gen. Elec., form K....1200 
1 75 Nati _ te eeeeereees 3 9 30 Westinghouse ...... >. 1120 
s We omer 4 seeccesecesons 3 380 Westinghouse, CCL....1120 
2 1 Westinghouse .......... 1 35 Western Elec.......... 900 
2 me ~ Oe 1 35 Allis-Chalmers ........ 850 
; eed —, we oCRR RED 1 40 Fairbanks-Morse ......1200 
; a. eee ee , 9 40 Westinghouse . 850 
i ee “ 1 59 Westinghouse . 1120 
ra 2 












150 Westinghouse ......... 6 50 Westinghouse ...... ‘ 
1 55 Gen. Elec......csccece 
3-Phase, 60-Cycle Alternators 1 75 Gen. Elec.........+.-. 
3 75 Westinghouse ’ . f 
K. V. A. Speed 8 125 Westinghouse, slip-ring. 580 
, Vai 5 1 150 Westinghouse,  direct- 
~ yA 
1 20 wena Morse, ae ese con. to American centrif- 
DTS wees seen ceceseees 200 @= = —=—s ant me... fst 1 
1 50 Westinghouse, 240 v....1200 - ugal — —— - 79 
1 50 Westinghouse, 440 v. to 1 150 Gen. Elec., form K.... 720 
Ball engine. : 
1 75 Triumph, Motors 
1 100 Gen. El We have an enormous stock 110-220- 
GEE ce ccccccccccesoves 900 550 v., D.C. and single-phase, two- 
1 100 Westinghouse, ( 900 phase and three-phase alternating cur- 
Large stock of 2300 volt, 2 and 3- rent, all sizes, makes and speeds. 
phase generators. Send for correct* list. Just out. 











THE BABCOCK & WILCOX COMPANY, 85 Liberty St.. NEW YORK 


BABCOCK é& WILCOX, STIRLING, RUST 


WATER TUBE STEAM BOILERS 


Steam Superheaters WORKS: mea re, N.J.,. BARBERTON, OHIO. Mechanical Stokers 
BRANCH OFFICES 
peste, 35 (ote name oe —, S08 Suvemeene a CINCINNATI, 0., Traction Building 
ELPHIA, North American ng ’ as Bloc SEATTLE, Mutual Life Buliding 
PITTSBURGH, Farmers’ ye Bank Bidg- CHICAGO, re ulldi F 
SAN FRANCISCO, Sheldon Buliding ATLANTA, GA.. Candler Bulldi HAVANA, CUBA, 116}¢ Calle de la Habana 
NEW ORLEANS, Shubert Arcade CLEVELAND, New England Building LOS ANGELES , American Bank Building 





Rites eet 














SAFETY INSULATED 
WIRE & CABLE CO. 


114 LIBERTY ST., NEW YORK 


J CHICAGO BOSTON 
SAN FRANCISCO 


L&I I ias Sake 


IMPERIAL BLACK MONSON BLACK 
PENRHYN PURPLE 


s i t Pp List N 


DAVIS SLATE & MANUFACTURING CO. 


HICA BANCOR, PA 















D| pee. 


Contacts of All Forms. Wire for Wireless Telegraphy. 
Resistance Wire. Wire and Showt fac Al Ponnooee, 
AMERICAN PLATINUM WORKS 
Newark, N. J. 








FIRE ALARM SYSTEMS 


FOR USE ON 
Alternating Current 
The Palmer Electric & Mfg. Co., Boston, Mass. 














ma ELECTRICAL SHEETS fa 














APOLLO SPECIAL ELECTRICAL—Highest grade Electrical Sheets manufactured. her stand- 
ard sheets are U. S. Electrical, amo Special, American Armature and Pole Face. Were for full in- 
formation on Electrical Sheets, pollo Best Bloom Galvanized Sheets, Black Sheets, Tin Plates, Etc, 


AMERICAN SHEET AND TIN PLATE COMPANY, Frick Building; Pittsburgh, Pa. 
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ELECTRICAL 
MECHANICAL 
CONSULTING 








Directory of Engineers 


CONTRACTORS 
SPECIAL 
INTERESTS 














American District Steam Company 
Engineers and Contractors for 
Central Station Heating Systems 
General Offices and Works 
North Tonawanda, N. Y. 

New York West St. Bldg. 
Chicago First Nat'l Bk. Bldg. 
Seattle Hoge Bidg. 





D.C. & Wa. B. JACKSON 
ENGINEERS 


CHICAGO BOSTON 
Harris Trust Bldg. 248 Boylston St. 
Plans, Specifications, SGupeetiten of Construction 

General Superintend and M 





Rxaminations and Reports _ 
Financial Investigations and Rate Adjustments 





CHARLES L. PILLSBURY 


CONSULTING, MECHANICAL 
and ELECTRICAL ENGINEER 


Consulting Engineer to 
Minnesota State Board of Control 


Suite 805, Meir litan Life B 
“MINNEAPOLIS, MINN 





THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS 


Electrical— Civil— Mechanical 
105 S. La Salle Street, CHICAGO 


HARRY A. KINNEY 


CONSULTING and CONTRACTING 
ELECTRICAL ENGINEER 


Specialist in the designing 
and building of Storage 
Battery Lighting Plants, etc. 


1889—LANSING, MICH.—1915 


Frederick Sargen 
Wa. S. ay So 


SARGENT & LUNDY 


ENGINEERS 
1412 EDISON BLDG. 
72 W. Adams Street 

CHICAGO 





BADT-WESTBURG ELECTRIC CO. 
ELECTRICAL ENGINEERS 


Western Representatives of 
Weston Electrical Instrument Co. 
Ward Leonard Electric Co. 


Suite 832 Monadnock Block Chicago 


The Light and Development Co. 
OF ST. LOUIS 
Operators of Electric, Gas, Water 
and Street Railway Properties 
Epoincere Eaves in Public 
Utilities Problems 


Suite 750, Reliwey Exchange Building 
T. LOUIS, MO. 


STONE & WEBSTER 
ENGINEERING 
CORPORATION 


CONSTRUCTING ENGINEERS 
BOSTON, MASS. 





H. M. BYLLESBY & CO. 
ENGINEERS 


New York Chicago 
Trinity Bldg. Continental and C 
Bank Bidg. 


Tacoma 
cial Wash. 





LAMAR LYNDON 


CONSULTING ELECTRICAL 
ENGINEER 
Long Distance Power Transmission 


and Alternating Current Prob- 
lems a Specialty 


2 Rector Street New York 





Electrical Testing Laboratories, Inc. 
Electrical and Mechanical Laboratories. 


Tests of Electrical Machinery, Apparatus 
and Supplies. Materials of Construction, 
Coal, Paper, etc. Inspection of Material 
and Apparatus at Manufactories. 


80th St. and East End Ave., New York, N. Y. 


McMEEN and MILLER 


sang 
s 1G. McM ter B. Miller 
Leigh S. Keak 
ELECTRICAL and MECHANICAL 
ENGINEERS 


1454 Monadnock Block 
407 Electric Building 





CHICAGO 
CLEVELAND 


Underwriters’ Laboratories 
Under the effet of the 


National Board of Fire Underwriters 


H. Merrill, Manager 
Principal office and Testing Station: Chicago 
Branch Offices in all 
of the United States and 
New Ves ies, 135 William St. 
London Office, 48 Westminster Palace Garden 








THE J-G'WHITE COMPANIES 


Contractors 


Operators 


NEW YORK 


Engineers 
Financiers 


43 EXCHANGE PLACE, 





HOLLADAY, NEGSTAD & CO., Inc. 


Consulting Engineers 


Power Plants, Utilities, Industries, 
Designs, Estimates, Valuations, Reports, 
Organization and Management 


109 N. Dearborn St. Chicago, Ill. 





NORTON and BIRD 
WILLIAM J. NORTON PAUL P. BIRD 
ENGINEERS 
Rate Surveys, Preparations of Rate Sched- 
ules, Appraisals, Examinations, Re- 
ports, Special Investigations of 
Public Utility Properties. 


111 West Monroe St. Chicago, Ill. 





WOODMANSEE 


& 
DAVIDSON, inc. 
ENGINEERS 


First National Bank Building, CHICAGO 








THOMAS HOWE 
E. E. Cornell, 1896 LLB. N. U. Law School, 1904 


PATENTS 


Long practical experience as Engineer and Pat- 
ent Attorney with prominent electrieal Companies 
including soliciting electrical] patents and prose- 
cuting electrical cases before the courts. 


No. 2 Rector Street , NEW YORK 











A card in this Directory insures an invitation to offer bids on Muni- 
cipal, Industrial and Private Engineering Projects, Light and Heat- 
ing, Power Transmission, Hydro Electric Developments, Modern 
Efficiency Methods, and General Civil, Mechanical and Electrical 


Engineering. 


Write for rates. 





TRADEMARKS 








PATENT , and COPYRIGHTS 


Send your business direct to Washington. Saves time and insures better 
service. Personal Attention Guaranteed. 30 Years Active Practice. 


Write for terms— Book free. 


E. G. SIGGERS, Patent Lawyer 


Sulte 20-25 National Union Building, Washington, D. C- 


_§.BA RSTO 


pS Co 
CONSTRUCTION ENGINEERS 
PUBLIC SERVICE PROPERTIES 
FINANCED AND MANAGED 
50 Pine Street 


New York 
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Your Resolution to Enjoy Uninterrupted Power 
Service for 1916 must include investiga- 
tion of the reliability and economy of 


RIDGWAY-RATEAU TURBINES 


They establish a new plane of efficiency. 
They are concrete demonstrations of 
economical power production. 


Bulletin 27 contains facts and figures of vital interest. Write for it. 


A Ridgway Dynamo and Engine Company 
Ridgway, Pa. 
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WE WANT YOU TO BUY 


the tools that will give you the most satisfactory service. 
If we did not believe that 


“MORSE” TOOLS 


would do that we would not urge you to buy them. We 











are proving their worth constantly to so many users that 
we feel certain that their use will repay you many times 
the value of your original investment. 


**Morse’’ Means Service Every Time 


MORSE TWIST DRILL & MACHINE CO. 


NEW BEDFORD, MASS. 
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Thirty Days’ Free 
Trial to prove 


NO-SPARK 
CARBON BRUSH 


superiority. You'll be delighted with the 
perfect commutation that means increased 
efficiency; with the freedom from scarred 
commutator surface; with the sparkless 


operation and with the long life of No- 
Spark Brushes. 


They are Self-Lubricating. That’s the 
secret. Try a sample lot—it won't cost you a cent if you 


are dissatisfied. Write now. 


CALEBAUGH 


Self-Lubricating Carbon Company 
1501 Columbia Ave. PHILADELPHIA, PA. 














READY NOW! 


Electrical Review and 
Western Electrician’s 


Street Lighting Schedules 
for 1916 


All-Night and Moonlight Systems 


Ten Cents Per Copy 


Electrical Review and Western Electrician 


Western Headquarters for Electrical Books 
608 South Dearborn St., Chicago, Ill. 
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“MARTIN” 
ROTARY CONVERTER 


The garage and movie man’s best friend. De- 
livers 60 to 220 volts D. C. from 110, 220, 440 
volt, 25, 30 or 60 cycle A. C. lines. Ratio of 
output to input is high. Simple to operate— 
skilled help not required. Many installed in 
industrial plants for electric hoist, lifting mag- 
net and electro-magnetic tool operation. 


Write for Full Particulars 


Northwestern Electric Co. 


613-617 W. Adams St. 401 Broome St. 
Chicago New York 


216 Bishop St., Montreal, Quebec 
308 Tyrrel Bldg., Toronto, Ontario 
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NOISELESS PINION 
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’. Sed oo es Baek el 8 2 ae ‘ 
— ws os sles ene 2 
Typical applications to hoists—a service in which New Process 
Pinions have met with great favor. 


Another Strong Champion 
for Quiet Gear Drives! 


[his time it’s the Editor of “Machinery” and here is what he 
says in the January, 1915, issue: 


“Whatever may or may not be theoretically or prac- 
tically possible, the subject (of noise) ig one that 
should be seriously considered by engineers who aim to 
J produce working conditions that will lead to higher 





efficiency.” 


Ask for our booklet, ‘“‘Noiseless 
Gear Driving.” 





wP NEW PROCESS IS TO 
- ALL OTHER RAWHIDE 
oO: AS STEEL IS TO IRON 





SYRACUSE, N. ¥. 
Canadian Agents: Robert Gardner & Son, 
Ltd., Montreal 112 








Absurdities / 





The Task 


is as much beyond his puny efforts as if a 
carbon brush intended for a 10-volt ma- 
chine were used on a high voltage gen- 
erator. 


Morganite Brushes 


are carefully graded in 27 types, with 27 
distinct spheres of usefulness. ‘“‘Made in 
U. S. A.,’’ Morganite Brushes are not ex- 
celled by any domestic or imported pro- 
ducts. Other grades are available for spe- 
cial machines. Do you want our help to 
diagnose commutator troubles? You can 
prescribe the right brush if you have our 
Bulletin of Characteristics. Send for a copy 
—it will help you save time, money, 
trouble, damage. Write today. 











MorganCrucible 
4 Company Limted 


UB Liberty st, NewYork City 


Factory, Brooklyn, N. Y. 
AGENTS: 
Lewis & Roth Co., 312 Denckla Bidg., Philadelphia 
Electrical Engineering & Mfg. Co., 
First National Bank Bldg., Pittsburgh 
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CUTLER-HAMMER 





Four New A. C. 
Motor Starters 


To widen the application of alter- 
nating current motors and provide 
convenient control, four new start- 
ers have been designed. 


Two of these are automatic starters 
for use with single phase (self-start- 
ing) and polyphase motors. 


They permit the automatic starting 
and stopping of such motors by 
means of a snap switch, or a single 
pole float switch (on open tank 
pumping systems)—or a pressure 
or vacuum regulator (on closed 
compressor or vacuum systems). 


Automatic Starter Bulletin 9605 


Two reversing switch starters for 
high torque polyphase squirrel cage 
motors have also been brought out. 
These are of the enclosed drum 
type. One is operated by a handle 
Reversing Switch Bulletin 9405 and the other is arranged for 
mounting on the ceiling and oper- 
ated by means of ropes. 





The office nearest you will gladly send 
you Bulletins containing detailed data. 





Reversing Switch Bulletin 9406 


THE CUTLER-HAMMER MFG. _: ML 


NEW -YORK: Hudson Term Church St. CHICAGO: Peoples Gas Bldg. PITTSBURG: Farmers’ Bank Bidg. BOSTON: C Y Life Bidg 
PHILADELPHIA: Commonwealth Bidg CLEVELAND: Schofield Building INCINNAT 
PACIFIC COAST AGENT: H. B. Squires Co., 579 Howard S SAN FRANCISCO, San Fernando Bidg 
nd Morgan Building, PORTLAND, ORE 
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TIME 
Is The Great 
TEST 
of 
ENDURANCE 


OUR EFFICIENT PRODUC- [3 





TION makes attractive 


prices and quick deliveries 
for you. 


The HIGH EFFICIENCY of our 


machines makes them profitable 


™ for you. 


The LONG LIFE and absolute 
DEPENDABILITY of our machines 
makes an EFFICIENT INVEST- 
MENT for you. 


ALTERNATORS L 
SYNCHRONOUS — 


MOTORS 


INDUCTION 
MOTORS 


SWITCHBOARDS 


Send for Bulletins 
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Repair Shops 


High grade machine work of all kinds—Dynamos, 
Motors, Transformers, Arc Lamps and Appliances 


*Phone Randolph 1280—Correspondence Solicited 
38 North Market Street, 





PATENTS! PATENTS! 


Save money and time by sending your matters to me. 
TRADEMARKS DESIGNS COPYRIGHTS 


Type WS. E. S. DUVALL 


Single 
Phase LOAN AND TRUST BUILDING 


WASHINGTON, D. C. 
Complete 
short 
circuiting 


device ECK HIGH-GRADE 


Not 
clualiaite Motors and Generators 


Modern with Commutating 
Sizes Poles, ‘Self-Aligning Double ew Bal 











Constant and Adjustable 
Speeds. Sizes up to 40 H. P. Cooi— 


. ; {fe > —sSparkless—Quiet. 
~ ADVANCE ELECTRIC Co. Ci Py yh ely 
20-22 N. Commercial St. St. Louis, Mo. SS — cx tye ee A — co. 


att 5 Electrical 


/ SATISFY THE CUSTOMERS E h 

is our slogan, as well as yours, Mr. Central Cc ange 
Station Manager. If you recommend and 
sell ROTHMOTORS to your customers you 
will have satisfied current users. 


Ask for Bulletins 























Do you want help? 


Do you require a 
MOTO RS position ? 


Simple in Daige—-Suasdy in Construction—Satisfactory in service— 
4 to 35 H. P. Literature on request. 


PEERLESS ELECTRIC co. Warren, Ohio SS 
The Electrical Mode see Con 152 1536 Monadnock Blk. 
Make your wants (Electrical) known in the 
classified columns of the Execrrica, R&vizw 


F] AND WESTERN ELECTRICIAN. See page 108 of this 
issue. 
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* The Public Servant; 


is the BW Polyphase Induction Motor 






The PUBLIC SERVANT represents a great 
electrical improvement and combines charac- 
teristics not found intany other Polyphase 
motor. 


High Starting Torque 
Low Starting Current 
High Overall Efficiency 
High Power Factor 

and 
Absolutely Self-starting 
Under Heavy Loads 








A motor especially adapted to automatic and 
remote control systems. It lessens the cost 
and simplifies the installation. 






If you operate a pump or any machine at a 
distance from the control switch you would 
appreciate the advantages of this motor. Will 
you let us tell you more? Bulletin 1115. 









Thirty-horse-power Self-starting Polyphase Motor. Because of its 
simplicity of control and its reliability, this motor has been named 


“The Public Servant.” 


Saint Louis, Missouri 


Member of Society for Electrical Development—Do it ee, 


























The High Starting Torque 


—more than 3 times full load torque— 


The Low Starting Current 


—less than 3 times full load current— 


The Quick Acceleration 


—three to ten seconds under load— 


» Qe 


Fractional Horse Power 


SINGLE PHASE MOTORS 


makes them particularly desirable for installation on light- 
ing circuits especially where the equipment is required to 
start frequently. 


THEY KEEP-A-RUNNING 
Century Electric Company 


19th, Pine to Olive Streets 


St. Louis, Mo., U. S. A. 
New York Office: 30 Church St. 






























of efficiency, 





































INCOLN 
MOTORS 


This extraordinary test insures you 
against loss of service which often 
occurs when moisture, oil or solu- 
tions get into the coils of the motor. 


This 3%4-H. P. Lincoln Motor has been op- 
erating under water for 2 years without loss 


Lincoln Electric Company 


Kelley Ave. and 38th St. 
Cleveland 
Chicago, Ill. 

St. Louls, Mo. 
Detroit, Mich. 
Columbus, O. 
Buffalo, N. Y. 
New York, N. Y. 
Toronto, Ont. 
Philadelphia, Pa. : 
Braunlich-Roessle Cé, 
Pitteb 


urgh, Pa. 
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Gne MOST 


RELIABLE 


FRACTIONAL 
HORSE POWER 


> an 
BUI et 


or 


This seems like a 
broad statement but the 
uniformly satisfactory service which our 
motors have been giving for many years war- 


rants us in making it. o wn on Ps 
We are now making the motors used on the best 
vacuum cleaners, washing machines, water pumps, cof- 


fee grinders, etc., etc. : oa 


FORT WAYNE SMALL MOTORS - 


both alternating and direct current, are made in all sizes 


from one-hundredth horse power up, for all power purposes. 
Regardless of what mechanical device you wish to operate we can supply 








you a Fort Wayne Motor particularly adapted to your requirements. 
Our Bulletin 1146 describes and illustrates all the types plainly and 
also shows many applications which are daily saving time, energy 
and money for Manufacturers, Merchants, Housewives, 
Doctors, Dentists, Etc. Send for a copy. 


FORT WAYNE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY 
“wOOD” SYSTEMS 
1610 BROADWAY, FORT WAYNE, IND. 
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“NO 
TROUBLE 
MOTORS” 


A.C. 
, D.C. 


C-W MOTORS ARE: 


ECONOMICAL IN MAINTENANCE 
RELIABLE UNDER THE MOST TRYING CONDITIONS 
DURABLE WITHOUT A TIME LIMIT 


Such Motors Are in Stock Ready for Immediate Ship- 
ments. Write, Wire or Phone 


Crocker-Wheeler Company 


Ampere, N. J. 


Boston, Mass. New Haven, Conn. Baltimore, Md. Newark, N. J. Cleveland, Ohio 
Syracuse, N. ¥. New York, N. Y. St. Paul, Minn. Philadelphia, Pa. Chicago, IIl. 
Birmingham, Ala. San Francisco,Cal. Denver,Colo. Pittsburgh, Pa. Detroit, Mich. 


Electric Motors, Generators and Transformers 
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GRBO 
Steel Poles 


The Indestructible Line 


Cost less per mile than 
any others—steel or wood. 


Se SC Se Se Se oe ee 


— 


Let us save you money 
and at the same time give 
you 
Greater Reliability 
Lower Maintenance 
Longer Life 


<x X 


erere 


Write for particulars 


The CARBO Corporation 


284 Rand-McNally Bldg. 
Chicago 


Dial Resistance Boxes 
and Wheatstone Bridges 


FOR 
Precision Measurements 


Catalogues of Measuring Instruments gladly 
sent upon request 


The Leeds & Northrup Co. 


Electrical Measuring Instruments 
4902 Stenton Ave. PHILADELPHIA, PA. 











How About Your New 
Year’s Requirements? 


. 
ESS 


be run with ease in a short time.sh} 


You will find 
our catalog of 
great assist- 
ance. (Sent you 
on request. ) 


MATHIAS KLEIN & SONS, Manufacturers 


Established 1857 
Canal Station 28, CHICAGO 
Eastern Office, Domestic & Canada: Surpless, Dunn & Co., 74 Murray St., NewYork 








Portable Phantom Loads 


find an appreciated place in 
all well regulated meter test- 
ing departments. 


Our New Type B Artificial Load 


for watthour meter testing is 
described in Circular 26. Write 
for a copy, which also de- 
scribes our smaller Type A. 


THE STATES COMPANY 


791 Park Street Hartford, Conn. 
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Six Times Taller 

than the World's 
| Jallest Building 
4 would be the 


structure com- ¥& 


posed of 
Duncan Meters 


which replaced less accu- 
rate meters in 1915. It is 

... impossible to estimate the 
1 money saving which the 
replacement will effect in 
the coming year and there- 


after. 


“Everybody knows the 
Duncan Products. Get 
ay Bulletins on A.C. and 
a" D.C. Watthour Meters 


and on Transformers 




















Duncan Electric Mfg. Co. 


Lafayette, Ind. 


? 
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This is the Handbook of 
Electrical Practice 


AMEE RICAN ELECTRICIANS HANDBOOK 


TERRELL CROFT 


A Pocket Encyclopedia of Practical Electricity for 
Every Man in Electrical Work 


HE American Electrician’s Handbook 

is brimful of those facts about prac- 

tical electricity which every man en- 
gaged in electrical work needs to know. 


Never before has there been such a book— 
one that covered all the practical problems 
of the engineer in a way that was easy to 
understand and yet sound engineering. 

In a compact, leather pocketbook of 700 
pages, there are all the facts about practical 
electricity. Every single fact is brought out 
clearly and concisely. You do not have to 
work out the answer—it is given for you, 
and there are over 900 illustrations in the 
book, which show exactly the right way to 
handle the problem. 

This book really contains the material 
of six ordinary books. 


A Resume of the Book 


The first section covers Practical Elec- 
tricity—the principles that underlie all elec- 
trical work. This is a splendid home-study 
section—the best and clearest statement of 
principles we have ever seen. 


The second covers Generators and Motors 
—how they work, how to correct all the 
thousand and one troubles, how to install 
and run them and a lot of material on start- 
ing and controlling devices and the like. 
This section is worth the price of the book 
to every engineer who has electrical ma- 
chinery in his plant. . 


There are two sections on Wiring—one on 
Outside Distribution covering poles, lines 
and conduits, the other on Interior Wiring. 
Every kind of wiring is covered—from a 
call bell to an electric sign—from wiring a 
machine to rewiring an old building. Every 
engineer ought to have this wiring material 
right where he can put his hands on it. 

Then there is a section on Transformers, 
with everything about transformer connec- 
tions and operation that any man is likely 
to need. 

Finally, Illumination is covered fully— 
practical illumination—so that you can get 
the most light for the least current, and not 
have to guess and experiment. 

Price $3.00, postpaid. 


Electrical Review and Western Electrician 


Western Headquarters for Electrical Books 


608 South Dearborn St., 


Chicago, Ill. 
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Improved Heat Radiation 


Pittsburgh Transformer Company 


Largest Manufacturers of Transformers Exclusively 
in the United States 


Pittsburgh, Pa. 


Western District Office 


724 Harris Trust Bldg., 
Chicago, Til. 


Rumsey Electric Company, Philadelphia 
Wetmore-Savage Company 

Iron City Electric Company, Pittsburgh 
Interstate Electric Compa’ 


Federal Sign System (Electric), 
Chicago, New York, San Francisco 


Bulletin No. 1280 





Pittsburgh Pressed Steel Cases 


Verne W. Shear & Company, Akron 
The Korsmeyer Company, Lincoln, Neb. 
R. B. Clapp, 217 W. Fourth 8t., 
Los Angeles, Ca¥. 
Barber-Dwinnell Elec. & Mfg. Co., 
Kansas City, Mo. 
M. D. Summer, 805 Electric Bldg., 

Buffalo, N. Y. 











C. 0. BAKER, Pres. 


P 


LATINU 


wire. Sheet, Rivets and \ 
yh purchased or hn A 


NEW YORK OFFICE, 30 Church St. 





C. W. BAKER, Vice-Pres. 


BUILT LIKE A WATCH 


SANGAMU METERS 


l of Baker Standard 


BAKER & CO., INC. 
Murray and Austin Sts., 











The Brady Mast Arms 


THE BRADY ELECTRIC MFG. CO., NEW BRITAIN, CONN., U. S. A. 


MAST ARMS, POLEand SWITCHING HOODS, HOUSE 
BRACKETS and other specialties for construction work 


Catalogue and Prices Furnished on Application 


Manufacturer of 


NEW YORK 


MINNEAPOLIS 
50 Charch St. 


Metropelitan Life Bldg. 


ROCHESTER 








for Every Electrical Need 
Ask for Bulletins 


Sangamo Electric Company 


Springfield, Dlinois 


LOS ANGELES 
Mercantile Bldg. San Fernande Bldg. 





























demand. 


a period of twenty-one years. 





tion, low losses and ample space factor. 








Any transformer problem submitted to our experts will be 
solved in a way to conserve your interests 


The Industry’s Appreciation of 


KUHLMAN QUALITY and 
RELIABILITY was the chief factor in causing 
us to increase our. facilities and to move our 
plant where expansion can keep pace with the 


Kuhlman Transformers 


stand on their unbroken record of success, covering 
We build into them 
the utmost in safety, durability, economy of opera- 
Hence: 

We express our confidence with unconditional guarantee 


for two years on each transformer. 


Kuhlman Electric Co., Bay City, Mich. 
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O-B Insulators 


For reliable operation at the 
station or on the line. 


Full listing in, Cat. No. 14. 


The Ohio Brass Co. 
Mansfield, Ohio | 
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Tension 


Insulators 


are less valuable 
when subject to the 
following faults: 


Cracks 

Checks 

Bloats 

Crazing 
Underfiring 
Warping 

Poor cementing 
Poor galvanizing 
Defective Threads 


Our factory tests 
are designed to 
eliminate not only 
the defective mate- 
rial but also any- 
thing below a 
standard grade. 
Rat Test of Suspension Type Insulators 


We have a record of over 750,000 in the past five years 


Electrical Testing Laboratories 
80th Street and East End Avenue 
New York, N. Y. 








THOMAS 


Suspension Type 1141 


A new unit of 
especially rugged de- 
sign, giving high 
puncture voltage 
and high mechanical 


strength. 


Note the contour 
and proportioning of 
this insulator. We 
will tell you quite a 
story if you are 
interested. 


Write for Catalog No. 12 


The R. Thomas & Sens Co. 


Established 1873 :-: Incorporated 1892 
Main Office: East Liverpool, Ohio 
Factoriés: East Liverpool, O.; Lisbon, O. 


Sales Offices: 
61 Broadway, New York 1290 Old Colony Building, Chicago 


Cc dian Agents: Northern Electric Co., Ltd. 
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TRADE MARK 


HEMINGRAY 


REGISTERED. 


The Best For All Purposes |..2.00 


GLASS INSULATORS FOR 
TELEPHONE, TELEGRAPH 
RAILROAD AND POWER 


Hemingray Glass Insulators 
furnish steady, efficient and satisfactory service, cost little, 
last long and never vary in quality. 


ABSOLUTELY MOISTURE PROOF 
ASK FOR CATALOG 28 AND PRICES 


HEMINGRAY GLASS CO. 


No. COVINGTON, KY. No. 71 H. V. 
adenine Est. 1848 Factories: Munice, Ind. Inc. 1870 10,000 Volts 
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In every business there are times when it is necessary to concen-, 
trate on one particular customer. No matter how remote, the lines 


of the Bell telephone system will reach him. 


AMERICAN TELEPHONE & TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One Policy One System Universal Service 








A few pages of Available Information 
are worth more than volumes of data 
you cant locate 


Keep your copies of the 
Electrical Review & Western Electrician 


in a Dowst Magazine Binder and you will have a library of elec- 
trical information where you can refer to it at all times. 


This binder has no springs, catches, strings, clamps, 
laces or locks, and does not mutilate the periodicals. 
It is simple, practical and durable, and will bind one 
issue,a dozen issues, or more, always making a neat book. 


Price, complete with twenty-six binding rods, ten 
sectional posts and name of publica- $ | 5 0 


tion stamped in goldon front cover 


Send for Illustrated Descriptive Pamphlet 


Electrical Review and Western Electrician 
608 South Dearborn Street Chicago, Illinois 
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( WESTERN & 
AND NORTHERN 
CEDAR POLES 


Plain or Butt Treated 


Quality Poles Delivered Promptly 
The Valentine-Clark' Co. 


Minneapolis, Minn. 


Central Office: Chicago 


Eastern Office: Western Office: 
Toledo, Ohio St. Maries, Idaho 


South Western Office: Kansas City, Mo. 
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“At-Once™ : Keep in Touch with 
Deliveries in Any Us for Your 1916 
Quantities : Requrements 


The Logging Road 


 S8ecuritu. Blda. 


LARSON Bros LUMBER CO. minneapotis often. 








More Than 
8,000 Copies 
Sold 














Good Sound Stode 


icec We 4 CRAIG’S “Q & A” BOOK is one of the best and 
Trices Right most practical electrical books put on the market this 
. Write us year. (THIRD EDITION JUST OUT.) Operators, 
contractors and electricians in gen- 


e +. eral will find it extremely useful 
in connection with their work and 
(Tk : ye —— os price. a Fa 
: e on’t have to take our word. You 
Sandpoint ~ Idaho. m™ may send it back if you don’t need 
A 4 
i i 


it in your business. 


- Subjects Covered 
Wire Measuring Tt =e 


| Interior Wiring 
e } Rectifiers 
Machine eam Cal sce 
and 
Are Lamps pperatus 


‘a , 
A Great Convenience and $1.50 250 pages, 200 illustrations. Neatly 
Time Saver. bound in soft leather. 


Reels Wire Intoa Neat Coil «&EXAMINATION OFFER 


and Shows Number of Feet. 


Made by Send us $1.50—we mail the book to you for examination. If 

° ° ° within seven Gave after tis recting you Gen's End Ghee 3 te dust 

eapo ectric what you have been looking for—if it isn’t entirely satisfactory— 
return it to us and your money will be refunded. 


and Construction Co.| | Electrical Review and Western Electrician 
Minneapolis, Minn. 608 South Dearborn Street, Chicago 
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SEOOD POLES QUICK” 


Western Red Cedar Poles MINNEAPOLIS Y ARD 


out of our New 
Supplied by 40 outside yards—two large up-to-date treating plants. We operate at Nakusp, B. C., the only treating plant in Canada 


THE LINDSLEY BROTHERS CoO. «. 4 


General Sales Office, McKnight Bldg., Minneapolis 
General Office, Spokane, Wash. Southwestern Sales Office, St. Louis, Mo. 


Hendrie & Bolthoff Mfg. & Supply Construction Supply Co., Toronto. Verne W. Shear & Co., —_— 
Co., Denver. wis & Roth Co., Philadelphia. Frank E. Filer, Win nipe 


Electrical Engineering & Mfg. Co., Wendell & MacDuffie Co., New York John K. Bovard, Indianapolis, Ind. 
Pittsburgh, Pa. 
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CRAWFORD CEDAR CO. 
MENOMINEE, MICH. 


Mesthese | Michigan White Sager Western Red Cedar 
Woods Run POLES re 


Butts—Plain or ‘ -- a, ulck Shipments 








THE VALENTINE-CLARK CO. 
CEDAR POLES 9x Tak Freese 


MINNEAPOLIS, MINN. 
Toledo Chicago St. Maries, Idahe 


Ce eaten > | (CEDAR POLES 


from Wisconsin or Chicago Switch- 
ing District Yard on I. H. Belt R. K. ‘Wire or write for delivered prices . 


TORREY CEDAR CO., Clintonville, Wis. N ational Pole Escanaba 


NAUGLE mmm OLES 
POLES PAGE & HILL CO. 


















































NORTHERN-WESTERN 
CEDAR POLES We Ship Promptly 


A FULL ASSORTMENT OF SIZES 
PROMPT SHIPMENTS ASSURED 
T. M. PARTRIDGE LUMBER COMPANY IDAHO CEDAR P OLES 





Lumber Exchange MINNEAPOLIS 








Sound in Quality, Right in Price 
OHN HEOWLER fc . Let Us Quote 


= : Sandpoint Lumber & Pole Co., Lid. 
ae CEDAR POLES ona 


Sandpoint, Idahe 
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7, ao our good friends and to 
Yat those we hope to monher 
ani them 


a Happy and Prosperous 
New Wear 


Januarp 1, 1916 


ELE os REVIEW 
WESTERN ELECTRICIAN 


608 South Dearborn St. 
CHICAGO 
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$7.50 Insures Immunity 


from Acid-Burn Accidents 


Union Carboy Inclinator 


Pouring from the ordinary carboy is always at- 
tended with danger. You can make this operation 
absolutely safe by using Union Carboy Inclinators. 
One man works it, if he releases his hold, the 
inclinator returns the carboy to a vertical position. 
The stout cradle, with movable clamp rod, securely 
holds any size carboy. 


One judgment in a personal injury suit 
would buy hundreds of Union Carboy 
Inclinators. In use by Central Stations, 
Telephone Companies, great Industrial 
Plants, Government Arsenals, Railroads, 
Institutions, etc., etc. 


$7.50, money back if desired 


Write for Circular and 
List of users 


Horace M. McCord 


and Company 
830 Lumber Exchange 


Minneapolis, Minn. 
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(CA, CAMPBELL TIME SWITCH 


" THE BEST PATENTED 








Pointer indicates 
time on clock 


ates switch. Re- 

leased by Trip 

Hands on clock 

dial coming in 

contact with Trip Clock Dial re 
olves carrying 


Send for Price List 
CAMPBELL ELECTRIC CO., LYNN, MASS. 
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CENTRAL 
STATION 
PROFITS 





Metropolitan Standard Protective Device for service and 
Watthour meters. Detailed view, cover of box removed. 


A New Equipment has 
just been added 
to the 


Metropolitan 


Protective 
Devices 


which will protect your services 
and meters from interference 
or tampering and insure you 
against loss of revenue. 


Tet us tell you about them 
Metropolitan Engineering Co 
Thir -five Mi) Canadian 
ety; oe eee 
Street E} \G) Engineering Co. td 
New York Secasntanade 
Protection First 
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classes of service. 


oO 
Public Service Reports 


COMPARISON OF CASES PUBLISHED IN ‘‘OFFICIAL PUBLIC 
SERVICE REPORTS’ (VOLS. XI, XII, XIII, NOS. 1-3) AND 
‘‘PUBLIC UTILITIES REPORTS”’ (VOLS. 1916A AND B), JAN- 





ficial Public 


Cases Decided 


*Decisions, classified more than once, as affecting utilities-furnishing two or 


Weed ot toons 


poly & LED thant 
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Utilities Reports 
Cases Decided 


Class of Utility 1915 1915 1 
Electrical utilities.............. 30 130 41 8 
Express carriers................ - 3 7 
i cc. se¢liebadbebaaees 4 45 19 2 
Motor carriers. .......:...000ss * 18 ~ 5 3 
Railroad carriers............... 60 294 8 
Street R.R. carriers............. 15 58 1 2 
Telegraph utilities.............. 1 9 - 
Telephone utilities.............. 22 97 36 10 
CD. ccbnrctnesdsweveunes 4 2 1 . 
EY CDs koe cnncescoveses 3 2 1 
<< arr 17 57 18 2 
Miscellaneous utilities........... 1 9 1 “a 

ee ee 157 730 194 37 
*Less duplicates................ 3 45 8 3 
154 685 34 


Y 
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The Advantage of Promptness 
From January 1, to April 13, 1916, “Public Utilities Re- 
ports” published only EIGHT (8) electrical cases decided 
in 1916, while in the same period “OFFICIAL PUBLIC 
SERVICE REPORTS” published ONE HUNDRED AND 
THIRTY (130) decal cases decided in 1916. 


In the same period “Public Utilities Reports” published a total of 
THIRTY-FOUR (34) cases decided in 1916, relating to all kinds 
of utilities, while “OFFICIAL PUBLIC SERVICE REPORTS” 

published ‘SIX HUNDRED AND EIGHTY-FIVE (685) cases. 
decided in 1916, 

This immediate publication of decisions in “OFFICIAL PUBLIC 
SERVICE REPORTS,” which is published officially for the State 
Public Service, Railroad and Corporation Commissions, is a per- 
manent advantage over “Public Utilities Reports,” which is pub- 
lished privately for particular interests. 

sussca Ton Paice, tocieding Advance Shoom 5 and bound volumes of deci- 


ions, ann t, i+: bound volume, payable 
- Pas 9 S fv Sheets will pasmah od for $25 per year, or 


cents per copy. 


__OFFICIAL | PUBLIC SERVICE REPORTS, 74 Broadway, New York 






































ELECTRICAL REVIEW 


and WESTERN ELECTRICIAN with which is consolidated ELECTROCRAFT 





One Year, United States, $3.00; Canada, $4.00; Foreign Countries, $6.00. Single Copy, 10 cents; back one month, each, 25 cents. 
Entered as second-class matter, November 7, 1908, at the Post Office at Chicago, Ill, under the Act of March 3, 1879. 
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Final Preparations for N. E. L. A. Convention 888 
Commonwealth Edison System in Pictures 892 
How to Secure Electric Cooking Business 897 
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PMN LIN OER 6 I ert ee prema ctaee 


ho ee ib ewe amy FT tet 


NOT BUILT TO 
7 > MEETA I PRICE ~ 


AS IT EVER OCCURRED TO YOU that 
hinged lids or shutters on flush receptacles 
are not the most desirable outlets in the world when 
the kiddies are playing about on the floor? The 
danger of accident is always present and short-cir- 
cuiting is common, either by the insertion of some 
metal object or when the plug is carelessly placed 
in position. 
“DIAMOND H” flush receptacles are the only ones 
made in which the holes in the face plate can be 


automatically opened or completely closed only by 
the respective insertion or withdrawal of the plug. 


Receptacle with Plug 
Ready to Insert 


Plug Inserted 
Described in “Diamond H” 


Catalog. Write for a copy 


THE HART MANUFACTURING CO. 


HARTFORD, CONN. 


NEW YORK BOSTON SEATTLE CHICAGO PITTSBURGH 
DENVER SAN FRANCISCO TORONTO LONDON, ENG. 
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Hubbell Sockets are more than so 
much metal, so much porcelain, so 
many springs and screws made part 
by part and assembled piece by 
piece. Back of all the combined 
elements of material, experience 
and manufacturing skill is the de- 
termination , always to produce 
sockets that shall render perfect 
service indefinitely. 


Hubbell Pull Sockets possess 
everything that fixture manufac- 
turers, dealers and consumers want, 
nothing they don’t want. They do 
everything they should, nothing 
they shouldn’t. 


Every need for socket security, pro- 
tection, adaptability,. service and 
design is supplied and best supplied 
by the Hubbell line. 


HARVEY HUBBELL, Inc., Bridgeport, Conn. 
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be locked. 


Size of Box 


W 8” xL 4%” x D 3%” 


—box cannot be opened without disconnect- 
ing switch—box can be locked. 


Can furnish Nos. 5640 and 5644 from 
stock. A little delay on Quick Break type 
because of slow freight and hold up on 
steel. 


NEW DESIGN 


No. 701 Combination 
Switch 


New Design No. 701 
4 13-16 in. x 3 in 
Std. Pkg., boxed 122 
Ibs. = 


The cut illustrates the new design of our No. 701 
which is used entirely in our SAFETY BOXES. 


This design is to supersede our old style. 


These are much smaller, being 41%” x 3” and 
much lighter, weighing only 122 Ibs. per 100, boxed. 
Each switch is 5 oz. lighter than the old style. 


They are in every way up to the standard of our 
old design, but the new construction of blade end 
and spade handle at.an angle (see cut), saves room 
and throws the handle over the fuses without 
necessitating the high hollow base formerly used. 


NEW YORK 
114-118 Liberty St. 
Tel. Rector 2061 


BOSTON 
76-78 Pearl St. 
Tel. Fort Hill 1900 Tel. 


RIO DE JANEIRO LONDON 





AND 


Handle holds box closed—switch connected Box cannot be opened without 
disconnecting switch. 
locked or sealed open. 


PLAINVILLE, CONN. 


CHICA 
15 8S. Desplaines St. 
Monroe 4265 


“CIRCLE T” 


Combination Switch (70;) In Safety Box 


SIMPLE, EFFECTIVE 
REASONABLE IN PRICE 
When switch is in running the box 
is held closed by handle and can 


Externally Operated 


(Patented) 


A New Line— 
A Seller from the 


first minute 


No. 701 (2-Pole Combination Switch for 
Plug fuses) in safety box. Note that the 
throw of the handle which holds cover 
“closed also connects switch. Padlock or 
wire for sealing can be placed through hole 
in side of handle and the locking lug on 
either or both sides. 


Can be 


“STANDARD” Attachment Plug 


= 
e 


Cat. No. 782 


U, 





Cat. No. Ss. P. 





$0.25 


792 100 
-10 


793 100 
Wt., Std. Pkg., Boxed, 792, 25 Ibs. 
793, 15 lbs. 


Complete 
Body only 











DISCOUNT—UNDER TRUMBULL 
SCHEDULE B. Carton 10 

Made throughout of fire-proof 
material. 

Prong type, Straight Pull. 

Cap is well proportioned and 
top of body is rounded to pre- 
vent breakage. 

Caps will interchange with all 
Standard plugs and bodies on 
the market. 

A seven pound pull separates 
cap from base. 


THE TRUMBULL ELECTRIC MFG. 


HILADELP 
1017-1019-1021 Rone 8t. 
T. Walnut 280 
mn. J. T. Race 1590 


SAN FRANCISCO 
595 Mission St. 
Tel. Sutter 5766 


GO 


BUENOS AIRES BARCELONA 
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The Sundh Organization 


is composed of experts whose sole business is to 
serve—in quality, in delivery, and to recommend the 
right apparatus to suit your particular needs. 


Sundh Apparatus 


is recognized for dependability. If you have an elec- 
trical control problem of any nature, put it up to us 
and we will solve it. 


Write us for full information about 
any of the following products: 


We also furnish the following standard 


An interesting catalog fully descriptive of Suandh Con- 
trolling Devices sent on request. You'll find it helpfull. 


Sundh Electric Company 


SOLENOID MOTOR STARTER 


Chicago Office, H. J. Kaufman, Peoples Gas Building 


Put Your 
Electrical 

Control 
\ Problems 


devices: 


Fire Pump Panel Valve Control 

Elevator Controllers Speed Regulator 

Circuit Breakers Hand Starters 

Remote Control Switches Switches—Automatic and Hand 
Liquid Level Indicator Automatic Starter for A. C. 
Lighting Panels and D. C. 


New. York 
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sa ? Six iniportant Manu: ° &p 
facturers ofapproved — 
attachment plugs have 
united ona standard 
design similar to the 


Stantised Bae . of 
PLUGS & RECEPTACLES 


This represents one of the most import- 
ant developments ever made in the field 
of wiring devices. It facilitates the use 
of current consuming devices—a feature 
of vital interest to the Central Station. 
Do your part towards having only recep- 
tacles of the Spartan type installed and 
order current consuming devices with 
attachment plugs of the Spartan: type. 
Get our 1916 catalog giving full details 
of the complete Spartan line. 


The Bryant Electric Company 
Bridgeport, Conn. 


LIM Ege BIW BTR 
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Counter Display Card—( tina 


When You Sell a Fuse Plug 
—Make 12 Cents 


—and give your customer better service. Even in small quantities you can 
make 9 cents on each Fuse Plug sale. 
Send for sample, descriptive literature and price list with discounts. 


When a fuse blows any one can restore service or lights with the §DUMIME 
Fuse Plug. 

A turn of the head of the fuse plug does it. The snap of the spring tells 
when the contact has moved on to another fuse. And there are six fuses in 
the fuse plug to take care of six interruptions of service from overload or 
short circuit. 

The Central Station can forget its worry at the way household utilities are 
piling up on the lighting circuit. Small industrial plants will not have to 
face constant service interruption. 


This Counter Display Card illustrated above is made of heavy ply cardboard, with patent easel back, and 


carries twelve SIX-m-ONE Fuse Plugs, securely fastened, yet any one can be easily withdrawn. This Display 
Card is a great salesman—place it in some prominent place in your shop or on your counter. Any 
electrical jobber can supply this Counter Display—order one today. 


ATLAS SELLING AGENCY, Inc. 


Telephone 7206 Mad. Sq. 450 Fourth Avenue, New York City 
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D&W Oil Fuse GaQuts 


D &W Fuse Co. 


Providence, R. I. 








D & W Cutouts will 
carry your con- 
tinuous load 


D & W Cutouts will 
open your short 
circuits safely 


D & W Cutouts op- 
erate quietly un- 
der all conditions 


D & W Cutouts are 
renewable at ex- 
tremely low 
costs. 


D & W Cutouts 


protect the line- 
man as well as 
the lines 


D & W Cutouts 
solve the high 
tension fuse 
problem. 


For complete in- 
formation let us 
send you the fol- 
lowing circulars: 

No. 150 Pole 
Type 

No. 155 Sub- 
way Type 











ELECTRICAL REVIEW AND WESTERN 


ELECTRICIAN 








Your Products, too, will be of 
Better Quality, of Higher 
Efficiency, or will Cost Less 


Many electrical manufacturers have found 


BAKELITE 


the right material to use when the moulded insulation or other 
moulded parts must resist heat, be strong, or must have metal’inserts. 


Those who have tried to use hard rubber, 
shellac, or resinous substances under present-day 
engineering conditions, turn to BAKELITE to 


solve their problems or reduce cost. 


Switch Bases, Terminal Blocks, Distributors 
for Ignition, Starting, and Lighting Systems, 
Solenoid Coil Instrument Covers, 
Moulded Commutators, etc. 


Spools, 


Those who have seen surface coatings fade or wear 
off, exposing the metal die-casting or wood, adopt 
BAKELITE for moulded work, for BAKELITE 
is light, strong, and the same all the way through. 


Send us your blue prints and specifications— 
we can tell you what BAKELITE will do for 
you. 


GENERAL BAKELITE COMPANY 
100 WILLIAM STREET. NEW YORK 








for every 
electrical requirement. 


Rings, Tubes, Commutator Segments 


CHICAGO MICA COMPANY 


Main Office and Factory - Valparaiso, Ind. 


Chicago Office, 212 W. Austin Ave. 
New York Office, 41 Union Square 











eae 


REGISTERED 


And Other Dependable Insulations 


Bulletins for the asking 


Mica Insulator Company 


Manufacturers 
542 So. Dearborn Street 
Chicago 
Schenectady, N. Y. 


68 Church Street 
New York 








AMERICAN PLATINUM WORKS 
Newark, N. 3. 





LATINU 


= Sheet, Rivets and Contacts 


ll of Baker Standard Quality 
Scrap purchased or exchanged 


BAKER & CO., INC. 





NEW YORK OFFICE, 30 Church St. Murray and Austin Sts., NEWARK, N. J. 





Porcelain and 
Wiring Appliances 


made to order to specifications 


Send drawing or model for estimate 


PERU ELECTRIC Co. 
PERU, IND. 
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SIMPLICITY ITSELF 


Four metal parts a fibre shell, a 
section of fuse strip, assembled and 
renewed without tools, that’s a 


-])--RENEWABLE FUSE 


Complete electrical protection of power, heat and lighting circuits 








at a saving of 60 to 80 per cent over the cost of using non-renewable 
fuses. Whena vse) (AUM) = fuse blows, you break a new fuse element 
from the resoe} (AUM) mom Renewable Fuse Strip, of the right length and 


right amperage and renew the fuse in a few seconds. 


Free Samples for Convincing Proof. Write for them 


Representatives : 


Sole Manufacturer WILLIS © SQUIRE & co. 
A. F. DAUM C ° PITTSBURGH, PA. “— nt 


76 Sacramento St., San Francisco 
Form 4. 3—60A, 250—600V. 
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Control your incandescent arc 
and ornamental 
street lighting 


eG ‘ with 


f Minerallac Motor Wound 
Time Switches 


These well built, dependable and electrically wound switches save 
many dollars in eliminating patrolling expense. No anxiety as to 
whether your circuits will go “on” and “off” when they should. 
Equipped with reliable clocks. Accuracy of the time element and 
positive operation of the switch always assured. Require no care— 
except oiling once in six months. Actual service tests prove they 
cannot be stopped by extreme temperature changes! 

Let us send you our Bulletin 60. 


MINERALLAC FLECTRIC COMPANY 


Manufacturers 


“Dependable as Daybreak” 1043 W. Washington Blvd., CHICAGO, U. S. A. 








= Moc amc eh 








Pat. Feb. 4, 1908 


*5 Insulated 7 BLAKE 


Staples Specialties 
5 Sizes STAPLES best for wiring. 
PULL size of truUsE, 1x 6” 


TUBE FLUX best Flux for 
BLAKE SIGNAL & MFG. CO. Write for Samples 251 Causeway St., BOSTON, MASS. 


mm ELECTRICAL SHEETS Baas 


ny orecAL Le ay ee ey grade Electrical Sheets manufactured. Other stand- 
ard sheets are U Special, American Armature and Pole Face. Write aed full in- 
, formation on Bono's = salle Best Bloom Galvanized Sheets, Black Sheets, Tin Plates, Etc, 


2 AMERICAN SHEET AND TIN PLATE COMPANY, Frick Building, Pitebergh, Pi Pa. 























ey STANDARD || P-&B Pieans 
HEAT RESISTING 


MOLDED INSULATION INSULATIN COMPOUNDS 


Made By Specialists For Shop, Lineand Station. These havebeen 


























Exclusively Devoted cur excel pedals far ver « ena descriptive “solar arde°t 
To Solvin g Your Ss. P. C. Cement Floor Finishes 
Molding Problems. Prevent dusting and subsequent damage to gen- 
WHY NOT PROFIT BY OUR EXPERIENCE? erators and all machinery. A hard, glossy, dur- 
ee able surface that is oil proof and easily eaned. 
HEMMING MANUFACTURING CO. THE STANDARD PAINT COMPANY 
GARFIELD, NEW JERSEY Woolworth Bldg., New York 


Boston Chicago Denver 
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HERE ARE FEW FIELDS of modern activity that electricity has not invaded, 


bringing with it possibilities heretofore unknown. Wherever the new power has 


gone it has been accompanied by a little giant which guards and protects the 
costly equipment required, yet is itself inexpensive. This trustworthy guardian is the 
fuse, probably costing less in proportion to the apparatus it protects than any other 
form of safety device. 
We should be pleased to send you our new catalog No. 28, containing 
valuable information on fuses, and fully describing the “Union” fuse which 
is made in capacities of from one-half to one thousand amperes, and in 
proper forms is adapted to potentials ranging from six volts for the auto- 
mobile, to five thousand volts for high tension transmission. For years the | 


“Union” Fuse has carried the approval of the National Board of Fire Un- 
derwriters. 


CHICAGO FUSE MANUFACTURING CO. 


CHICAGO NEW YORK 


Y 








The Best Insulation is PORCELAIN 


The best Porcelain Tube is the CALLENDER. Provided with sharp 
edged projections which cut into the wood when the tubes are driven 
with a mallet, and prevent the tubes being pulled out of the holes when 
drawing wires, or from vibration of build- 
ings. 


The Best Porcelain Split Knob is the 


“PLUG” 


Caps, Bases, Leatherheads, Nails, all as- 
sembled, ready for use. Wire-ways can 
not get out of alignment. Saves time, 
labor and profanity. Code Standard and 


then some. 
Packed in Boxes of 500. Ask Your Jobber for Them. 
Made By 


Illinois Electric Porcelain Co. 
Macomb, Ill. Patent Pending 




















ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 68—No. 21 


weweu Sanam: ie TERR 


LEXTUBE” 





NATIONAL 
Products 


Metal 
Molding 


Sherarduct 
Economy 
Filextube 
Flexsteel 
Outlet Boxes 
Locknuts 
Bushings 
Fixture Studs 
Autoflex 


TLEXTUBE 


Double- Compounded, Seamless, Interwoven, 


Flexible Non-Metallic Conduit 


Flextube is made of an interwoven fibre cord and 
yarn fabric specially treated with moisture-proof and 
flame-proof compounds. No seams to break. Cannot 
be injured by crushing and kinking. Has smooth, 
canvas-like interior through which wires glide as though 
on roller bearings. 








BRANCHES 


Write us today for samples and further information. Boston _Los Angeles 
New York Portland 


National Metal Molding @ con pon 
yr neg ca Denver Detroit 


Electrical Conduits & Fittings 2 
San Francisco 


1106 Fulton Building. PITTSBURGH, PA. 








Pocket the saving and 
get better conduit 


Pay less for the conduit 
—pay less for hauling, less 
for installing. 

Get conduit that will out- 
last the kind you've been 
using -that will be proof 
against frost, moisture, 
electrolysis— AND PAY 
LESS FOR IT 

Can you do it? Just in- 
vestigate. 


ORANGEBURG 


FIBRE CONDUIT 
A two-cent stamp can be 
made to pay big dividends. 
Write for Book “W”’ 
THE FIBRE CONDUIT 
COMPANY 
ORANGEBURG, N.Y. 
New York Boston Chicago 
San Francisco 














Why Don’t YOU Save Money 

by Using Approved 
Electrolet Conduit Fittings 
They are i ive, jent, 

economical and easiest to install. 

Ask for prices and sample. 

Killark Electric Mfg. Co. 
St. Louis 

General Sales Representative, 

Douglas Woolley, 30 N. Michigan, Chicago 

















Concrete Anchors, Mal- 

leable Iron, Galvanized. Ground Clamps. 
This Anchor is made Made from No. 20 

so that concrete will) B. & S. gauge pure Porcelain Bushings. 

flow through its walls, copper strap, % in. Made to fit % in. 

consequently they do wide; lugs integral and to % in. knockouts. 

not weaken the cross tinned. Makes perfect 

section of concrete. ground. 


Write for copy of our latest catalogue. 


THOMAS & BETTS CO. 


105 Hudson St. 17 S. Desplaines St. 
NEW YORK, N. Y. CHICAGO, ILL. 


Llatiriias SaKe 
© Acc Op. 


DAVIS SLATE & MANUFACTURING CO. 


CHICACO, ILL BANCOR, PA 











“Clifton” Rigid Conduit 


Takes the Lead 


Carefully selected steel pipe, thoroughly cleaned of 
burrs, scales, etc. Flexible, rust-proof enamel. Examined 
and labeled under supervision of Underwriters’ Labora- 
tories, Inc. 


Clifton Manufacturing Co., Boston, Mass. 
Warehouses: Boston, New York City, Buffalo, Chicago 
Friction Tape Splicing Compound Armature Tape 
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will give you the advantage in time, labor, money and 

results. Better than either iron pipe or metal conduit 

and costs only one-third as much. 

Long socket joints and thick walls. Seven-foot 
lengths cut down laying time almost one-third. 

s Joints quickly and effectually sealed with compound 

furnished with every shipment. 

Can be cut into odd lengths with an ordinary saw. 

If you want to get the upper hand and time-to-spare 

grip on that next conduit installation, get in touch 

with us right now. 

We will put you wise to something worth consider- 

ably more than you now have any idea of. 


AMERICAN 
CONDUIT 
COMPANY 


East Chicago, Ind. 140 Nassau St., N. Y. 
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REVIEW AND WESTERN ELECTRICIAN 


ELECTRICAL 


DIFFICULT CITY STREETS—CONGESTION— 
DANGERS—THEN LET US SHOULDER YOUR 


UNDERGROUND CONDUIT CONSTRUCTION 


G. M. Gest 


Contracting Conduit Engineer 
G. M. GEST, Limited 


Executive Offices 
Woolworth Building 
NEW YORK _ San Francisco Montreal Vancouver 


Cincinnati 


The Electrical Contractor who uses BUCKEYE Con- 
duit will profit in several ways. 

He will MAKE MONEY ON INSTALLATION. Its 
threads always fit and the workman saves time with it 

He will BUILD REPUTATION because BUCKEYE 
always stays installed—it pleases everybody on the job— 
the owner among the rest. 

He will avoid delays—our immense facilities assure 
prompt service. 

For wiring old houses and similar work we recommend 


REALFLEX ARMORED CONDUCTOR. It is the new- 
est and best of the type. It works easily, rapidly and 
It is rat-proof and rust-proof, and goes 


without wastage. 
anywhere a piece of rope would go. 

Let us send you samples of these materials. It will 
cost you nothing, but will be worth money to you. 


The Western Conduit Company 


(Subsidiary to The Youngstown Sheet & Tube Co.) 
Youngstown, Ohio 





Syn 
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The Harrison works of the Crucible Steel Com- 
pany of America is one of the world’s foremost 
industrial plants working at super-peak lead. 
How important then that they use 


Dossert Connectors and Terminals 


to assure economical and reliable service. 


The plant receives its electrical energy from the Public Service Corporation of 
New Jersey. The current enters the substations at 13,200 volts 3 phase 60 
cycles, is transformed to 2400 volts and distributed to 2400 to 240 volt trans- 
formers for light and power. Balancing coils are used to form 3 wire 120 volt 
lighting circuits. The direct current is supplied by rotary transformers con- 
nected to a distributing board. From this switchboard thirty 800,000 C.M. 
feeders are extended on porcelain cleats through a tunnel 700 feet long, and 
rise up into trenches in the floors of the various buildings along side of the 
machine tools. In the floor trenches the cables are reduced each 100 feet from 
800,000 to 600,000 to 400,000 to 200,000 C.M., and the taps are made to a cir- 
cuit breaker mounted on the side of the machine. In the substations where 
delta connections were made at the transformers Dossert cable taps were used 
in sizes from No. 0 up to 1,800,000 C.M. On the feeders Dossert three-ways 
(“T’s”), taps, reducers and 2-way connectors were used to great advantage 
where cables were tapped, reduced or extended. The system of feeders as laid 
out makes them accessible for future connections by means of Dossert con- 
nectors. 





A post card will bring our Tenth Year Catalogue 


= - 242 W 4lst Street 
Dossert & Company, = "ps. NEW YORK 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 





Vol. 68—No. 21 












Easily 
opened 


A pull on the exposed e 





nd 


of the wire will break the 
paper all the way aroun 








PENN 


WIRE 


HAZARD MFG CO 


WILKES-BARRE PA 


PITTSBURGH 


NEW YORK 


HICAGO 









FIELD 
COILS 
SOLENOIDS 
ELECTRO 
MAGNETS 
MAGNET WIRE 





THE ACME 
WIRE COMPANY 


NEW HAVEN 
CONNECTICUT 

















































Sprague j 
Products f 


Meet All Requirements for 


Rewiring 


New Construction 
Marine Work 


Write for Pamphlet 


OF GENERAL ELECTRIC 
COMPANY 


527-531 W. 34th Street 


























Send Us Your Specifications of 


SPECIAL PORCELAINS 


We have a most up-to-date factory and 
can assure customers 


Satisfactory and Quick Service 
at the minimum of cost. 


GENERAL PORCELAIN CO. 
PARKERSBURG, W. VA. 





































Wire Measuring 
Machine 


A Great Convenience and 
Time Saver. 


Reels Wire Intoa Neat Coil 
and Shows Number of Feet. 


Maneapelis Hleciric 
and Construction Co. 


Minneapolis, Minn. 



























bo 
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Service Entrance Installa- 
tions Not Fully Protected 


Proved Costly Economy 


During the past year many Central Stations 
and Service Corporations have installed “Square 
D” Steel Enclosed Service Switches with 
“Square D” Meter Protective Trim in order to 
completely control and protect the service 
entrance units on their lines. 


“Square D”’ unit installations were made after a careful 
Permanent Unit Installation study of conditions proved to these companies that lack 
Gultch with Welw Poetics tee of complete control of their service was costly economy— 

piling up a big yearly loss in real profits. 


By replacing the old accident and fire-hazard open knife switches 
with modern “Square D” unit installations they have been able to 
eliminate losses from over-fusing, improper fusing or no fusing 
at all, theft of current, accidents and fires. The “Square D” unit 
can also be made a permanent installation, which does away with 
removing and replacing the meter when service is disconnected 
or resumed—the patent “lock-off” feature inside the box makes 
this possible. 


Consumers operate the switch “on” or “‘off’’ in perfect safety 
es - by a handle outside the box—if Central Stations so desire, the 
Cqnase GX Shee) Enatened Services box may be sealed to prevent fuse tampering or accidental con- 


Switch and Distributing Cabinet, s J 4 . 
with Meter Protective Trim tact with live parts, yet not preventing operation of the switch. 


Switch and cutout unit are installed complete in a sheet steel box 
having a hinged cover. Removable and interchangeable end plates 
are furnished in blanks, with knockouts or with porcelain outlet 
covers according to wiring requirements. Convenient knockouts 
in the sides provide for gang installations in apartment buildings 
and flats. 


S999 S9008ooo0o000000u0H8|0 


The “Square D” line also includes douhle compartment boxes in 
30 Ampere, 125-250 Volt sizes, 2, 3 and 4 circuits, with switch in 
one side and branch cutouts in the other, separated by a sheet- 
steel partition. 


The entire line of “Square D’” Steel Enclosed Service Switches 
and Distributing Cabinets is approved by the Underwriters’ Lab- 
oratories, and bears their official label. Send to-day for Bulletin 
39-A, giving complete information and prices. 


DETROIT FUSE & MBG. Co. 


1415 Rivard Street 
Detroit, Michigan 


BRANCHES: New York, Chicago, Birmingham, Denver, 


Cat. No. 5211E, Interior View . . 
“Square D” Steel Enclosed Service San Francisco, Walkerville, Ont., and Toronto, Ont. 
Switch with Meter Protective Trim 
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Verey 
— PARANITE IT’S RIGHT 


That’s the Reason Quality Jobbers 
Sell the Quality Wire—PARANITE 





PARANITE Rubber-Covered Wires and Cables 


Underground, Aerial, Submarine 
and Inside Use 


TELEPHONE, TELEGRAPH AND 

FIRE ALARM CABLES, LAMP 

CORDS, PORTABLE CORDS AND 
IGNITION CABLES 





INDIANA RUBBER & INSULATED WIRE CO. 


Factory and General Offices: Jonesboro, Ind. 


Chicago Branch: 210 Des Plaines St. 
New York Branch: 105 Hudson St. 


Quality Wire—That’s PARANITE 
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ROEBLING 














q “Roebling” and “Wire” are inseparable in the minds 
of this country’s most prominent engineers. 





@ The magnitude of the Roebling organization has been 
built on the merits of its wire products. 






@ Not the least of these is the wide line of electrical wire 
—bare and insulated. 






@ Every coil, reel or spool of Roebling wire is made under 
careful and skillful workmanship. 





@ The Roebling line of insulated wire includes: Magnet 
Wire, Office Wire, Weatherproof Wire, Rubber Covered 
Wire, Lamp Cord, Telephone Cables, Power Cables, and 


all other wires and cables used for electrical purposes. 

























John A. Roebling’s Sons Company 


Trenton, New Jersey 







BRANCHES : 


New York Boston Chicago Philadelphia Pittsburgh Cleveland 
Atlanta San Francisco Los Angeles Seattle Portland, Ore. 
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eee OD C cee 
National Conduit and Cable Co. 


EXECUTIVE OFFICES 
41 Park Row - - - New York, N. Y. 


Manufacturers of 








ALL SIZES AND VOLTAGES Bare Copper Wire and Cable 
a cae Weatherproof Wires and Cables 
Every coil examined and labeled under the direction of the Paper Insulated Cables 
underwriters laboratories. Ignition wire for autos, motor For Power, Telephone and Telegraph 


boats and aeroplanes. Send for booklet fully describing. 
American Steel & Wire Company Becton Pliladscishie Chicane Sun Penna 
Chicago New Yeek Glovelond Pittsburgh Worcester Denver o P cag mcisce 
Export Representative: U. S. Steel Products Co., New York 


Pacific Cx sant ogee sentative: U. S. Ste el Products Co 
San Franci sco Los Angeles Portland Seattle 


MAGNET WIRE 


MOORE aii 
Deldeni 


MAGNET WIRE 
IS THE 
STANDARD OF NECS 


& 
e 
Bs 
s 
® 
EXCELLENCE : Duplex Solid 
= 
@ 
” 
a 
= 

















.+:::BELDEN:::: 


RUBBER COVERED WIRE 


For Power, Lighting and Ignition 
ALFRED F. MOORE 


A dependable wire tor every need 
PHILADELPHIA 


NEW YORK CLEVELAND CHICAGO BOSTON 
CHATTANOOGA NEW ORLEANS 


BELDEN MANUFACTURING CO. 
2304 South Western Avenue Chicago 

















SAFETY INSULATED 
WIRE & CABLE CO. 


| 114 LIBERTY ST., NEW YORK 


“Vy CHICAGO BOSTON 
SAN FRANCISCO 














High Voltage 
Specialties 








Show Window Cord Lamp Cord 
LOWELL INSULATED WIRE CO. Ar resters SCHWEITZER & 
Lowell, Mass. CONRAD, Inc. 
N.E.C.S. Wire Telephone Wire Voltage 1770 Berteau Avenue 
Detectors ’ CHICAGO 


JOHN G. ALDRICH, Pres. J. F. BLAUVELT, Agt. RUSSELL W. KNIGHT, Treas. 
New England Butt Company DOLPH 3 Pag 
MANUFACTURERS OF ‘ 
INSULATED WIRE 


Braiding, Taping, Winding, Twining, Cabling, Notable for its uni 
Stranding, Polishing and Measuring formly high quality 
Machines. and dependability. 
CABLE COVERING BRAIDERS FINE CASTINGS A SPECIALTY 
Atlantic Insulated Wire 
and Cable Company 


304 Pearl Street, Providence, R. |., U. S. A. Sates OS ee re * = Commercial Code 






































Machinery for Insulating Electrical Wires 
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eerless 











When the Wire Must be Weatherproof 














IT’S TOUGH 
IT’S DURABLE 
IT’S RELIABLE 


Write for Descriptive Booklet 


Peerless Insulated Wire & Cable Co. 


Main Office, West St. Bldg., New York Mills at Pennington, N. J. 
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Ye 
ET. CHAPIN CO. 


E as té} n Sto 
NFAP 





Long White Cedar Poles 


from 
Wisconsin Forests 
G. W. EVERTS LUMBER CO., Minneapolis, Minn. 








J. W. MORRISON, Prop. 


Wholesalers of High Grade Northern 
and Western Cedar Poles 


In ~- +1 dl prompt consideration; orde 

pe ab atte ntion. Send us a list of the caeek 
fo “whic h —_ “are a the — t. Shipping 
pe iven 





DULUTH LOG @ VICE 


J. W. MORRISON LUMBER CO. COMPANY DULUTH 
ae a ‘| povU MINNESOTA 

oMSUVIMUUUOTUOOI HOT HOOULSOOUAUOAEOEUULEALEOALUO NOU | 

The Brady Mast Arms 


THE BRADY ELECTRIC MFG. CO., NEW BRITAIN, CONN., U.S. A. 


MAST ARMS, POLEand SWITCHING HOODS, HOUSE E lectric al 
Exchange 
CEDAR POLES 


Catalogue and Prices Furnished on Application 
Write for Prices. Prompt Shipments ===) 
from_ Wisconsin or Chicago Switch- 
ing District Yard on I. H. Belt R. K. 
TORREY CEDAR CO., Clintonville, Wis. A ny t h in g to se / /? 


tT 
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Do you want help? 


Westy @parpots|e2 prin: 
Good Sound Stock position? 


Trices Ni ight 
Write +4 




















Make your wants (Electrical) known in the 
classified columns of the Execrretcat Review 
AND WESTERN ELEcTRICIAN. See page 116 of this 
issue. 
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THE LINDSLEY BROTHERS COMPANY 











6é be 99 
Western Good Poles Q uick Northern 
Quick Shipments from Minneapolis Butt Treating Open Tank and 
our Minneapolis Yard Spokane - St. Louis *“‘Hot and Cold” Processes 

























CRAWFORD CEDAR CO. 
MENOMINEE, MICH. 


Northern Michigan White Cedar, Western Red Cedar 
Woods Run POLES Butt Treated 
Butts—Plain or Treated Quick Shipments 








THE VALENTINE-CLARK CO. 
MICHIGAN and WESTERN CEDAR CEDAR POLE Peto 


\ STERLING & SON COMPANY MINNEAPOLIS, MINN. 
Lit Toledo Chicago St. Maries, Idaho 


ING@ OUALILT 




















THE MACGILLIS& GIBBSCOMPANY “(Wis SE® 


immediate Shipment Guaranteed 
YARDS — GLADSTONE, MICH. — DULUTH, MINN. 


Shippers of “Quality” White Cedar Poles and Cross Ties 














NAUGLE CEDAR POLES 


Wire or write for delivered prices 


mati ded) | National Pole Co*s32"" 














POLES “tour. PILING POLES 


We brag about the SERVICE we give 








MORTHERN WHITE CEDAR WESTERN RED CEDAR 
B. J. CARNEY & CO. BUTT TREATING 
E. B. BRANDE, M M. P, FLANNERY, Manager 
819 Broad Street, Grinnell Ta. 542 Peyton Bldg., Spckene, Jash PAGE & HILL co. 
Commit us to memory MINNEAPOLIS, MINN. 














NORTHERN-WESTERN 
= CEDAR POLES We Ship Promptly 





A FULL ASSORTMENT OF SIZES 


1. M. PARTRIDGE LUMBER COMPANY IDAHO CEDAR POLES 


Lumber Exchange MINNEAPOLIS 


R PO; 
¢ S 














Sound in Quality, Right in Price . 
Let Us Quote 
Sandpoint Lumber & Pole Co., Lid. 


Sandpoint, Idaho 





| DP NORTHERN SELECT 
WHITE SOUND STOCK 
Get Our Quotations Regularly 
WHEELER; ARNOLD CO.WittenbergWis. 
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Henry Newgard & Co. 


Electrical Engineers, Manu- 
facturers and Contractors 


We install power and lighting plants, 
generators and motors, and light and 
power wiring for all classes of build- 
ings. 


Ry, 


As Simple : Upon this work we shall be glad to 
to operate as a furnish estimates in any part of the 
United States and guarantee the lowest 


MAZDA LAMP prices commensurate with the highest 


quality of work. 
What a Beauty! 


exclaims every woman who sees it. 
That is one of the many reasons 
why it is easy to sell the 


Acorn 
Electric Range 


It is simple as a Mazda Lamp, 
almost as durable as pig iron and an 
ornament to any kitchen. 


SHORT CIRCUIT 
DOES NOT 2s 
OXIDIZE 

Acorn Electrics are equipped with 


the new G-E Sheathed-Wire Heating 
Units. 


a 
Uy 


We are manufacturers of Switch- 
boards, Panelboards, etc. 


Newgard Receptacles and 
Waterproof Globes 


One of our specialties. Made of 
non-corrosive material; will last for 
years in any climate and save many 
times original cost in economy of 
lamps and sockets. 


Our new type “Newgard” will take 
60 and 100 watt tungsten lamps. 


Newgard Cut-out Boxes 


fill all possible requirements and have 
many additional features which will in- 
terest buyers. They have not only 
been endorsed by the Underwriters, 
An open coil of but are backed by personal guarantee. 
perfectly insulated 
wire, like this 
is embedded in the 
stove lid while it is 
being cast, making it 
one solid piece, like 
that 


Underwriters Stock Boxes appeal to 
every building contractor. A steady 
stream of testimonial letters as to their 
quality and service leads us confidently 
to assert that they are the best in the 
world. 








Let us send you full particulars con- 
cerning any of our goods in which you 
may be interested. 

We rewind any make of dynamo or 


motor, both alternating or direct. For 
quick service, write or telegraph us. 


Write for prices and new Catalog 
of 7 Acorn Models. 


Rathb Sard . 
“Saas piel — g Henry Newgard & Co. 


Albany, N. Y. Chicago, III. 


Chicago Aurora Detroit Branch—Milwaukee, Wis. 
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=a “LEO birds’’ 


You can Kill two birds with 
one stone if you are a 
Convention delegate 





Registered 





Probably you represent one of the 2,000 Central Stations which con- 
template the establishing of a cooking rate some time soon. And you 
have many things to learn and many little problems to solve before such 
a rate goes into effect. 


The way to kill the “two birds” is to get all your cooking data while, 
attending the Convention. A more apropos time and place never existed. 
You are in the city of the manufacturer who is best equipped to advise 
you, because of his great staff of cooking experts and range salesmen 
whose experience is unequalled—the manufacturer who makes 75 per cént 


of all the electric ranges sold! 








So come to the Hughes Booth—Number 37—in the Auditorium 
Theatre and talk over the electric range proposition with the men who 
know—men who can offer real suggestions on the establishing of a rate, 
the inauguration of a campaign and sales policies and give you definite, 
valuable information on electric cooking in general. You are coming 
to electric cooking in your town—probably soon—because it is one of 
the biggest load builders of the Central Station. Why not go home 
prepared? 

If you represent one of the 3,000 towns which now have a cooking 


rate and a range campaign, let us show you our new sales helps: cata- 
logs, booklets, folders, movie slides and window displays. 


You are welcome to make our booth your headquarters. Have your 
mail sent there. Moreover, we want you to come out and make a tour 
of the Hughes factory. There will be a private automobile service from 
the booth to the factory and return. 

Be sure to be at the Booth Wednesday noon at 12 sharp! Some event! 
Miss Charlotte Greenwood, star of “So Long Letty,” playing at the 
Olympic Theatre, will christen a new model Hughes Range—“Princess 
Off-Peak.” Don’t crowd! And please don’t get in front of the movie 
men and the newspaper photographers. They want to kill “two birds” 
with one shot, too! 











Hughes Electric Heating Company 
211-233 West Schiller Street 
Chicago 


Canadian Factories: Toronto and Winnipeg 


—- 
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Fully Automatic 
Convenient— Economical 


O other line has complete automatic control, 
which permits the housewife to put the din- 
ner in the oven and go away for the day. 

knowing that when she comes back the meal will 

be ready to serve. 








No other line uses the fireless-cooker principle 
as efficiently and economically. 





[Pow os 


No other line offers such a variety of styles or 
such a broad price-range. 


No other line produces as early a load—off- 
peak—because of its efficient fireless-cooker 
action. 


And these by no means include all the exclu- 
sive Westinghouse features. 


Time-Clock Control a Boon 
to the Housewife 


Automatic control of Westinghouse ranges is obtained 
with a time-clock for turning on the current and 
thermostat for turning it off. 


When the desired temperature is reached, a circuit 
breaker shuts off the current, and cooking is done by 
stored heat as in a fireless cooker. Ovens are heat- | 
insulated with two inches of rock wool, while doors have 
compression latches to make them extra-tight fitting. 


Cooking with stored heat is economical because no current is wasted. 
It's cool because no heat escapes into the kitchen. 


It's convenient because no one has to watch the oven, for the food 
can’t burn. 


It results in early, off-peak load 


Electric Ranges... 
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Electricity and Gas 
on the Same Range 


That’s what you get with any one of the new Westinghouse 
Combination Ranges—the latest exclusive feature to be added 
to a line already notable for distinctive improvements. 

Electricity is used in the highly economical ovens, gas burn- 
ers in the stove-tops where the heat must be applied continu- 
ously. B . 

No other line of ranges has this exceptional selling advan- 
tage, which enables the demand for electric ranges to be met 
even where current rates are high, and opening the way to 
many more sales everywhere. 

In the electric oven, meat, bread, cakes and pies can be 
evenly browned and food juices are not evaporated as in a gas 
oven. In roasting meats, no water is used, pans are not cov- 
ered and “basting”’ is unnecessary. 

The even distribution of heat and the flexibility of control 
thus obtained with Westinghouse ranges are unequalled— 
the large ovens have two heaters, at top and bottom, with 
three-heat switches. 


82 Styles Built on 3 Models—Priced as Low as $35.00. 


Three samples will enable you to show your prospects the 
complete line—two-oven and single-oven types, automatic 
and non-automatic, plain and nickel finish, straight electric 
and combination gas-and-electric. 

Electric stove-top heaters are of the radiant or open-fire 
self-cleaning type, the coils being laid in a compound of 
moulded porcelain that will not check or crack and is im- 
pervious to water. Coils cannot “‘creep’’ and come in con- 
tact with cooking utensils. Heater beds are practically in- 
destructible. 

On the combination ranges there are four burners and 
simmer burner with an automatic gas-lighter which does away 
with matches. 

The many mechanical advantages, the wide variety of 
styles, the support of an extensive advertising campaign, the 
prestige of the name “‘Westinghouse’’—all these are yours 
when you sell Westinghouse Ranges. 


Write for Catalog 8-D 


Westinghouse Electric & Mfg. Co. 


East Pittsburgh, Pa. 


Branches in All Principal Cities 








REE, 


Westinghouse 
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WESTINGHOUSE 
ELECTRIC 





wcombination Ranges 
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Nothing Like It On The Market 
Big Profits In Its Sale 








A Cylinder-Type Washing Machine 


Built either in its own portable tub or is built to 

fit in the stationary tubs which are in the average 
modern home. You can sell 
this stationary tub type where 
you could not sell a bulky 
portable machine. 











eeaiie Type 
This is an Exclusive Agency 
Proposition and You Want It. 


SUDNUOUDALLORLENAEOUGEN UNA NAEN AAT I UANUANNUAUEAIEUINALULLNE ! 


Good Housekeeping says it is all right 
and will wash clothes clean; that it is a 
well made machine; you have nothing to 
worry about on that score. 


No belts or straps to stretch and give 
trouble. All machine cut gears. No cast 
gears. All gears run in oil. 


The machines are being very exten- 
sively advertised. Advertising sells the 
goods. Do you want to reap some of the 
benefits of this? 


Write us today for our plan, prices 
and special introductory offer. Don’t wait 
until tomorrow. If you do the other fellow 
is likely to get in ahead of you. 


Home Devices Corporation 
Bush Terminal Brooklyn, N. Y. 


ii MODEM rm MOOR gM i im MOOR aM 
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Almost Unlimited Possibilities For 
The Increase of Current! 


That is the money-making opportunity the Simplex Ironer offers to you, Commer- 
cial Managers of Central Stations. In large and small homes, hospitals, laundries, board- 
ing houses, hotels, etc., this efficient machine supersedes the old, back-breaking meth- 
ods, saves money for the owners—and produces 4 times as much work! You can see 


SIMPLEX IRONER 


At the Convention—Booth No. 56 


Come in. See for yourself why The Sim- 
plex is the most extensively used ironing 
machine in America. And let us tell you 
about the exceptional campaign of Dealers 


” Work that we do for Simplex boosters. 


You will be surprised to learn 
how completely and persistently 
we have covered the advertising 
and selling situation from the 
Dealer's Standpoint. We feel 

2 that you will want to know all 
about Simplex Ironers. At least, come and 
get acquainted.—At the Convention—or at 
our general offices in The Federal Life 


Building, 168 N. Michigan Ave. 


American Ironing 


Machine Co. 


Chicago - - Illinois 
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play room. 


mands of your customers. 


Dealers and Contractors: 


MAKER to JOBBER to DEALER 


As good a combination as Tinker to Evers . 
to Chance—the triple that got the money 
in the days of the old Cub machine 


FANS 


MODEL PI. A full-sized eight-inch 
fan, sturdy, reliable, efficient and good- 
looking, at a low price. Sturdy cast 
frame, noiseless motor of the brush and 
commutator type, equipped with three- 
speed resistance, giving a variation 
from 1,400 minimum to 1,800 maximum 
speed. Instantly convertible from desk 
to bracket position by means of a sin- 
gle thumb-screw. Designed with a uni- 
versal winding to run perfectly on 
either alternating or direct current 
with absolute quiet. A fan offering job- 
ber and dealer every advantage from an 
electrical, a mechanical and a mer- 
chandizing standpoint at a low price. 








The Peerless eight- 
Oscillator, strictly 


MODEL OPI. 
inch D. C. and A. C. 
up-to-date design and possessing all 
the features of the larger oscillators, 
is now available at a low price. Like 
Model PI, the oscillator may be con- 
verted instantly from desk to bracket 
position by adjusting one thumb- 
screw. A simple device throws the 
oscillating mechanism out of gear if 
stationary service is desired. Univer- 
sal winding makes motor operate with 
like efficiency on D. C. and A. C. cir- 
cuits. The frame is cast, the finish is 
high-grade black enamel, the guards 
and blades are solid brass, lacquered. 





Examine the full Peerless line in your jobber’s dis- 
Get Catalogs and Bulletins, make note of the dealers’ helps we furnish. 
Consider how handling Peerless fans simplifies the stock of fans required to meet the de- 
Don’t forget the profits and Be Sure to Make Your Drive 
on the Quick-Sellers—Peerless 8-inch Models PI and OPI. 
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are built on honor, distribut- 
ed only through jobbers, sold 
on guaranteed merit by deal. 
ers and contractors. 1916 
sees the line strengthened by the 
addition of low-priced, quick 
selling leaders. Note these two: 


Pee«CI I 










































Eight-inch 
types. 


lating types. 


Bracket Fan. 





Drawn Steel Induction Fan, desk and oscillating 
Eight-inch Drawn Steel Direct Current Fan, desk and oscil- 
Twelve and Sixteen-inch Direct Current Universal Desk and 
Twelve and Sixteen-inch Direct Current Oscillating Fan. 


Twelve and Sixteen-inch Alternating Current Universal Desk 
and Bracket Fan. 


MOTORS 


We Also Make: 





tilating Fans. 


GENERATORS ROTARY 





Twelve and Sixteen-inch Alternating Current Oscillating Fan. 

Twelve-inch Alternating and Direct Current Six-Blade Resi- 
dence Type Fan. 

Direct Current Plain and Ornamental! Ceiling Fans. 

Direct and Alternating Current Ceiling Oscillating Fans. 

Twelve to Twenty-four-inch Alternating Current Exhaust and 
Ventilating Fans. 

Twelve to Forty-eight-inch Direct Current Exhaust and Ven- 


CONVERTERS 




























The Peerless Electric Company 


Warren, Ohio 


The Leading Jobber in Your City Stocks the Complete Peerless Line 






















The Fan Buy of 
the Season. A 
full-sized 8-inch 
Universal Fan to 


Plug and 8 feet 
of cord included. 

















retail at $5.50. ~ 
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The line begins with the 
popular 8-in. Universal to 
retail at $5.50. It is eleven 
inches high, weighs seven 
pounds, has cast iron body 
and base and a sturdy 
universal motor: Fully 
covered by the Menominee 
guarantee. 





We are sole manufacturers of Table, 
Socket and 12-inch Universal Fans. 
The range of sizes in our standard 
types is complete. Our oscillators are 
especially noted for smooth, noise- 
less operation. 





Be sure to get Menominee prices 
before placing orders elsewhere 


MENOMINEE, MICH. 


New York 
Kandem Electric Co. 
49 E. 2ist St. 











MENOMINEE ELECTRIC MFG. CO. 


Chicago 
33 So. Clinton St. 




















a 
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TRADE MARK 





REG.U.S. PAT. OFFICE 
INSULATED WIRES AND CABLES 


1887 


CENTRAL SPECIALTIES 


indicate for themselves the quality 
and character of the merchandise 
we deliver at no greater price than 
others ask for inferior products. 


Behind this quality is a compre- 
hensive and dependable service 
which insures a prompt delivery 
and careful attention to your re- 
quirements. 


Central Clecitic Company, 


The House of Service 
Chicago 


Eo he Sg & & bg 


<> MOTOR DRIVEN BLOWERS 














BELLS AND BUZZERS 
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C3 


THE IDEAL INDIRECT UNIT 


4 
WH) = 
\ Not JS 

*) - 

. 


Shira AF SERVICE 









1916 


Okonite Insulated Wire and Cables 
Okonite Tape 

Manson Tape 

D & W Fuses 

Ralco Plugs and Receptacles 

G-E Wiring Devices 





Maxolites 

Alexalites 

Berylite Glassware 
Deltabeston Fixture Wire 
Columbia Lamps 





Central Ornamental Lamp Posts 
Okonite Parkway Cable 

Banner Brand Weatherproof Wire 
G-E and Garton Daniels Arresters 
D & W Oil-Fuse Cut-Outs 

Dostal Dropout Disconnectors 





G-E Electric Ranges 
Universal Heating Devices 


and a complete stock of Pole Line Hardware, Insula- 
tors, Cross Arms, Pins, Brackets, and _all construction 
material for both inside and outside work. 


Central Electric Company, 


The House of Serwice 
Chicago 


@E6 V.8 PAT. OF FICE 


ELECTRIC HEATING DEVICES 
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pielll 


FANS ARE 
STANDARD 






















DIRECTAND SEMI: 
INDIRECT LIGHT: 
_ ING UNITS 
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Duncan A.C. Watthour Meter Model M 2 





Never since the inception of the electric meter ’way back in the eighties, has there been 
such a demonstration of accuracy, stability and beauty of design as embodied in the Duncan 
Model M2 A. C. watthour meter. Even the most sanguine meter engineer of but five years 
ago would have been decidedly skeptical if asked whether or not the following data were 
possible of accomplishment—which figures, by the way, represent the facts as identified 
with the Duncan Model M2: 


Series loss in watts........ 

Potential loss in watts...... 

RE TRUE BOGE BD PA I caisceictecciceininasetsicnesctnnninlinints 1.29 
Torque in millimeter-grammes......................---.----:--+-+- 42.0 
Weight of moving element in grammes..... 

Ratio of torque to weight...................02.--s1.--s00----0+--- 4.2 to 1.0 
Runs continuously on % of 1% of full load. 

Accurate to within 4% of 1% from 5% to 150% load. 
Varies less than % of 1% for 10% change of voltage. 
Varies less than % of 1% for 10% change of frequency. 
Varies less than 1% for power factor of 50%. 


Read these over carefully; study them; then, compare them with other meters. 
The Duncan, by every course of reasoning, is conceded to be the best meter extant. 





DUNCAN ELECTRIC MFG. COMPANY 


Lafayette, Indiana 
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All You Need To Say 
To The Man Who Uses Grinders 


Then he will be interested. And when you tell him that the 
DUMORE Tool Post Grinder is designed by Ches. H. Beach, 
maker of the first successful Universal Motor; that the com- 
plete Grinder weighs only 17% pounds; develops 1/6 H. P.; is 
dynamically balanced and carries a guarantee for durability and 
accuracy—then your prospect becomes a buyer. 


There’s a big demand for this Grinder. It is in use in many 
of the best known plants in the country. It will make customers 
and friends for you—liberal profits. Write us about the 
DUMORE Grinder. 


The Dumore 
a Sensitive Drill 


universal. 


The only portable 
Grinder with 
correct surface 
speed. 









This Drill is also dynamically balanced and is especially adapted for the use 
of jewelers, watch makers, instrument manufacturers and gold and silver smiths. 
The Feed Control which is equipped with a spring balance is extremely sensitive 
and the most delicate piece of work can be drilled accurately. 


Drilling Capacity: 


Steel—0 to 3-32” Brass, Aluminum and soft Alloys—0 to 13-64”. 
There is nothing better made for the purpose. The DUMORE Drill sells 
quickly. Liberal Profits. 


S. K. F. 
Central Stations and Jobbers: A postcard will bring you valuable information bearings 
eliminate 


about the DUMORE line and an interesting dealers’ proposition. 


vibration. 


Wisconsin Electric Co. 


1404 Dumore Building 
Racine, Wisconsin 
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Fishing 1s Fine 


With 


DURADUCT 


(Reg. U. S. Patent Office) 
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THAT'S ALL 
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* Electric Phonograph Motor. A mar- 


vel of efficien and precision. Va- 

riable speed. 300 to 2,000 RP. M. —., Conte nm A oe ws 
N iri ired : n small motor cons on. eighs 
>. eee Se ee but 5 oz. Any standard hand piece 


no interference with _ sexing-driven may be attached. Will do the hard- 


Portable Hanu massage Vibrator. Weighs but mechanism except unwinding crank 
0: Strc > handle. P: 4 est kind of grinding or drilling with- 
18 oz. Strong and reliable motor. + mL Infringers will = ai Ee a 


request. 
Pedestal Hair 
Dryer. Throws a 
large volume of 
hot or cold air 
in any direction. 


The unique line of electrically 
operated instruments, driven by 
the world's most efficient small 
motors, includes: 


Vibrators Massage Machines 
Dental Engines Centrifuges 
Drink Mixers Hair Dryers Regulated, started and stopped. by 
pushing a button. Any form of 
High Frequency Generators acon o 
Electric Phonograph Motors : 
Simplicity and lightness, with 
durability, have made the Shelton 
instruments leaders. Always 
ready for service, easily adjusted 
while in motion, and covered by 
Portable Hair Dryer. Over 36.- the Shelton guarantee, dealers 
Guarastesd in wey ware find the line pleasant and profit- 


able to handle. Eleciric Drink Mixer. Swinging 
bracket operates the switch. Very 
popular, affording a quick, clean, 
thorough means of mixing drinks. 




















The sales helps we put out are 
strong factors in Shelton popu- 
larity. Advertising matter is fur- 
nished; complete directions for 
use accompany each machine. 


Write for 
Catalog with Prices, Discounts, 
Special Literature, Etc. 
High Frequency Generator. Ready 
sale to high class beauty parlors, 
“Special’’ Portable Vibrator. Weig'is barber-shops, doctors, for scalp and 
skin treatments. Wide range of 


29 oz Universal motor Complete 
with six applicators in case. adjustment. 


SHELTON ELECTRIC COMPANY 


New York Chicago Boston San Francisco 
30 East Forty-Second Street 30 East Randolph Street 101 Trenton Street 62 Post Street 


Factory: Fort Wayne, Indiana, U. S. A. 
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The World’s 
Biggest Circuit 
Breakers 


are rounding out their second year of suc- 
cessful service in the Sherman Street Sub- 
Station of the Commonwealth-Edison Co., 
Chicago. 


ANDERSON Type C, 20,000 Amperes 


With overload and reverse current release 


Inspect these largest of all circuit-breakers during N. E. L. A. Convention week. 
They open under excess load and on reverse current automatically. They may be 
opened or closed by an operator throwing a small switch located on a control board 
overlooking the rotaries. 

Another set of Anderson Circuit-Breakers of 14,000 amperes capacity may be seen in 
this substation. We are prepared to Pa this type of breaker to carry 25,000 am- 
peres and higher. See our exhibit at N. E. L. A. Convention. 


Albert & J. M. Anderson Mfg. Co. 


289-293 A Street, BOSTON, MASS., U. S. A. 


BRANCHES: 


NEW YORK, 135 Broadway CHICAGO, 105S. Dearborn St. PHILADELPHIA, 429 Real Estate Trust Bldg. 
SAN FRANCISCO, 613 Postal Telegraph Bldg. LONDON, E. C., 48 Milton:Street 
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INVITATION 
Delegates and Visitors to the N. E. L. A. 


Convention 


We cordially invite you to exam- 
ine “EEE” products where they 
are made. We believe your visit 
to our plant will more than repay 
you for the hour devoted to this 
purpose. 


ELECTRICAL ENGINEERS 
* EQUIPMENT CO. 


711-717 Meridian St. 
CHICAGO (Is 


Madison Street West to Unionand a 
short block North to Meridian Street 
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Twist it 
or Bend it 


in any shape 
and it cannot be damaged 


TOOMFLEX” 


Flexible Conduit 


Will Stand Abuse 
on the Job 


Practically indestructible by any mechanical agency. No matter 
how badly crushed, ““LOOMFLEX”’ can readily be pinched back 
into shape. Its extreme flexibility allows it to be worked without 
trouble in hard places. Every foot can be used. Fishing wires 


through the smooth raceway of “LOOMFLEX” is a snap. Get 


a sample for proof. 


Look for the Red Bands on Coils 


Lots of room for the wire. 


Size 7/32” easily takes No. 14 wire for ordinary runs and No. 12 
for short runs. 


ARCU 
PN All sizes have extra large inside diameter. Samples on request. 


% 
2 8 American Circular Loom Co. 
90 West Street, New York 


Bozton Los Angeles Seattle 
Chicago , San Francisco : Toronto 
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4 Bryan 


MAZDA 


Bryan-Marsh Mazda Lamps fill a 
multitude of sockets. Night in and night 
out, year after year, millions of these effi- 
a cient lamps are supplying candle-power 

Y= economically to homes, stores, offices, 
hotels, factories, streets, trains, street cars, 
automobiles, electric signs,—in fact, for 
every class of lighting service. Each suc- 
ceeding year sees more and more of these 
lamps in use. This continued and unlim- 
ited use of Bryan-Marsh Mazdas is in 
itself indisputable evidence that they give 
satisfaction. 








As a distributor of Bryan-Marsh Mazda Lamps you 
are interested, however, not in lamp quality alone, but in the 
service that goes with it. Bryan-Marsh service is live, creative, 
business producing service—the constructive kind that helps 
bring people to your counter, broadens your field of influence, 
develops prospects and moves the stock off your shelves. It in- 
cludes the planning of lighting installations, submitting blue- 
prints complete, material for window trims, cuts and copy for 
newspaper advertising, pamphlets, folders, etc. 


This broad service is yours by addressing 


Bryan-Marsh Division 


National Lamp Works of General Electric Co. 
Chicago, III. Central Falls, R. I. 


Minneapolis St. Louis Denver Los Angeles New York 
Hansas City Detroit New Orleans Seattle Oakland 
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~Marsh 


LAMPS 


The high quality of Bryan-Marsh Mazda lamps is due to selected raw mate- 

l rials, to skilled workmanship, to the rigid maintenance of a thorough test and 

} inspection system and to improvements and refinements that are continually 

being worked out. The factories in which Bryan-Marsh lamps are made have 

access to all scientific research and development activities carried on in the 

principal lamp laboratories in this country and abroad. This is a guaranty 

that Bryan-Marsh Mazda lamps will always embody the most recent advances 

in the art of incandescent electric lamp manufacture. 
The two latest developments are the 

50 watt Mazda B lamp (vacuum type) 

and the 75 watt Mazda C lamp (gas- 

filled). There is practically an unlimited 

field for both of these types. 
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Onraimas 


Buick Motor Company 
PURCHASE ORDER 
runt, wien 9-22-16, 
Economy Buse Mfg. Co.. Chicago, I1l. 
ewe ro___ Buick Motor ®., Paoctory # 16, NorthPlint, Michigan. 
. —nee. no__16794 








0@ 6 ————————E i nnn 








quantity 
CONDITIONS AND INSTRUCTIONS 
‘Ture Oeeee © Aceertse Ueoes ConsrTieme se SreTte Hencen (Bee Seca) 
RENDER INVOICES IN TRIPLICATE oo day of shipment accompacied 
Bill of Leading. ove copy to be priced aad two copies not priced 
Defective guods will = oaely returoed at your expeese end credit tak. 
voucher. No goods ret as defective to be replaced without ow 
purchase order 
Ne charges for packing or drayage #1) be allowed. 
Paymeots made by voucher only 
No drafts will be bosored. 


600-Yolt, 30 Am. Economy Puses 
600 Volt, 35 Amp. 
600 Volt, 45 Amp. 
600 Volt, 60 Amp. 


Reader monthly statement sot later than the sth of month follow. 
ag sbipment of 
‘e reserve the ngbi to cancel if not filled as specified 
excess of specifications will be accepted 
ing to execute. 











aoanv 


OMeimay 


Buicx Motor Company 
| PURCHase CRocn 
Sconomy Puce Ute. Oo 


Ship To. By 
— | Ack Mot. 


*. 0.8 


r 00 “hicaz, :j) "men 3- 20%, 


Svan, yy . 





cee 
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onotn 


=N2_ 21148 


=eet arctan on 
4 averse. sacaseas. 
ee raceme Cre 


Onieimar 


Buick Motor Company 
PURCHASE ORDER 


22-16, 
Boonomy Puse Mfg. Co. Chicago, mm. te 


SHIP To. j . 
———_ log 


a 
i 
CONDITIONS AND INSTRUCTIONS Sn 
Comertiene 


7 mm 





Quantity 
‘Tree Oneen ve ‘ROCEPTES Unoee 


RENDER INVOICES IN TRIPLICATE 
Bil of Leding. o2 day of shipwent 
Defective gueds Ci) be meen ne Priced sad two copies not priced nt br 
voucher. No goods 
Neo charges 
for pack: dre; 
Ps. ae ewan, 


Ae Ovavee Wences (Ses Baca) 
returned at your * 
ss defective to be replaced withser tginte® °° 


250 Volt, 175 4. Boonomy Fuses, 
250 Volt, 2004. 1" " 
250 Volt, 500 4. ms . 








This ONE ORDER, shown by 
the reproduced ten order forms 
dated March 22, 1916, for a total 
of $9,000, is the result of satisfy- 
ing experience gained ‘in the use 
of several smaller lots of Econo- 
my Renewable Fuses purchased 


during the past two years. 


Sold By 


onoEr 
~ 
o 2 ‘ 
weer aprcee Of 
we armrests, eaenneeee 
ame pacarme Cure 


Buick MoTor COMPANY 
PURCHASE OROER 


Ohicago, I1l- 


Roonony Fuse Mfg. Oo. ishi 
sae eh Naan ny tstarg 1 Sc Diag OS 


vi 
6.6.————_ s 
—— CONDITIONS AND INSTRUCTIONS een) 

quantity necarras Uncen Gonsrrene *° accompanied by 

wo copies oot priced. tubes «2 








250 Volt, 100 &. 
250 Volt, 125 4 
250 Volt, 135 4 
250 Volt, 150 4. 
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. 
omeimal 

“ot Buick MoTorR COMPANY 

7 PURCHASE ORDER 


¥ runt ee an 
, i , fil. 
Boonomy eg * 0o., — 


a 6 
nits ewe ronnie dota Oo. Bactore #16, Harsh TN eg ae 
- a es ——— 
— ee TIONS AND INSTRUCTIONS 
= ; — Consrcreene se SraTee ences (Bee Bscn) 


Tase Gases 10 AccerTes UROER © 
Tm of shipment accompacied 
| RENDER INVOICES fend ater or ay tA alapery ws 
at your anges formal 

| Detectuve goods willbe promptly strive to be replaced without our 
} voucher. No goods 
} purchase order. te 
Wo charges for packing or drayage will allowed. 
Payments made by voucher osly. 








Boonony 
Puse 
om rBick Motor an 


"0. 








| 
| 250 Bolt, 10 Amp. Bconomy Fuses 
} 


1000 
600 059 Volt, 15 amp. " ‘5 
. n 

Yolt, 20.amp. “ 
400 2p ae od 


4300 250 Volt, 30 Amp. 











| 
| Reader monthly statement not later than the sth of 
| ot i 

* 





Oniaimar 
_N?_ 21153 _ Buick Motor Company 
On Imveorete, wecasets, PURCHASE ORDER 
FLINT, acn. 3- 2-16. 
Boonomy Fuse Mfg. Co., Chicago, lll. 


SHIP TO. ick Motor 0. Fact 16, North Fli Michigan. 
F. ©. 8. via REQ. NO. 16795 










Repeat orders for Economy Fuses 
from particular buyers evidence 
the soundness of the Economy re- 
newable principle and the high 
quality, safety, dependability and 
accuracy of the product. The 
Capacities specified on the sur- 
rounding order forms, show that 
big users of energy protect all 


























quantity CONDITIONS AND INSTRUCTIONS 


‘Ture Once 10 Acoarres face) 
RENDER. INVOICES IN TRIPLICATE oo day of shipment accompanied by 
BM of Lading, one expy to be priced ond two caplen ect preset. we 
Defective goods will be prom returoed at your expense aod it taken on 

voucher. No eats lotarbed us defective (s be repisced withoot cur forme] 


No charges for packing or drayage will be allowed. 
Payments made by voucher oaly. 
No drafts will be booored. 












600 Volt, 65 Am. Boonomy Fuses. 






















: . . 300 600 Volt, 80 Amp. _ a 
classes of power and lighting cir- = Lenn, mim ° * 
cuits with the fuses that cut pro- goo | Goo voit, 125 amp. 2" 


tection cost 80 per cent a year. 


Leading Jobbers 























— OnOtR 
_Ne 21 F 5 Onicimar 
a == Buick Motor Company 
PURCHASE onDER 
iat rum, mien 3722-16. 
m1 ie C 
} ee y Fuse iifg, ¥0-, Chicago, 11], 
= F. 0. 8. via . IL ‘cnt 
@Qvantiry — — ~ 
ran oan ONOITIONS AND INSTRUCTIONS 
OCOrTEe Unece Conerriems a8 Svar: 
cohinnen ee Weneen (Bex Baca) 
atl  Latig os ony tbe pce nd pl Pmt Sepa by 
‘ No goons Pomplly retursed at your expense sod credit taken 
Xo eo A+ defective to be replaced without our format 
charges 19 OF drayage will be allowed, 
© 
50 
: 609 Volt, 289 Amp. Boonony Puses, 
0 600 Volt, 300 4p. e « 
50 600 Voit, 400 amp. = ° 
- | 600 Volt, 500 «np. e 
0 | 600 Volt, 600 amp, 
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Since “Ye olde days of Ben Franklin’s time” 





when each man dipped his 
candles in his own house, 
there has been a steady . 
evolution in the quality of VUUN UY 
light. The FRANKLIN TTT y CA 
MAZDA Lamp has marked <saamull i ba J» mu Ht 
the highest point in this ye old time candle dip 


perfection. 















But you buy more than quality of light when you buy the 
FRANKLIN MAZDA. You buy a rugged strength-for-service 
that insures a long and use~ 
ful life to every lamp. You 
7 buy efficiency that saves 


franklin M AZ DA 






é 















you money on your cost~ 


fi | of-light. You buy full 
== _ qi — a). satisfaction with that 
buying ye modern Jamp by thebox lamp in a willing service 
sthat takes care of you. 


For the Central Station—the FRANKLIN MAZDA Lamp means freedom 


from complaints and Saving on renewals. 


For the Private Plant—the very high efficiency of the FRANKLIN MAZDA 


guarantees a minimum load; their ruggedness stands up under any 
factory vibration. 
For the Contractor—it is the lamp that wins accounts. For FRANKLIN 


SERVICE suit your customer and FRANKLIN ADVERTISING loads your 
gun. The name of Franklin helps you sell. 





























The Franklin Electric Mfg. Co. 


HARTFORD, CONN. 

















Vol. 68—No, 21 














May 20, 1916 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


BVERY detail in the construction of Buckeye 
MAZDA Lamps is as nearly perfect as the 
use of modern scientific methods can 
produce —a guaranty that these 
lamps will give your custom- 
ers the best possible 

lighting service. 
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750 AND 1000 wa 400 AND 500 waTTs 300 waTTs 200 waTrs 100 watts 
105-125 — 105-125 vo.ts 105-125 voLts 105-125 VOLTS 105-125 VoLTs 


NATIONAL MA 


| eee MAZDA C lamps embodying the 
radically new departure in lamp manufacture— 
the gas-filled bulb—were announced little more than two 
years ago. Yet in the short period that has since elapsed 
this new line has grown till it now includes fourteen 
sizes for multiple operation and in addition MAZDA C 
lamps of seven candlepower ratings—from 60 to 1000 
—for series circuits. In National MAZDA C lamps, 
therefore, the electric light user has available a range 
of units adapted to a wide variety of illumination re- 
quirements. This is highly significant of National 
MAZDA progress. 


IONZ & 
OF GENERAL ELECTRIC CO. 
NELA PARK CLEVELAND, OHIO 


Member Society for Electrical Development 
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5 WATTS 200 watts 300 waTTS 400 AND 500 waTTs d 1000 wa: 
105-125 voLts 220-250 voLTs 220-250 VOLTS _ - 220-250 VOLTS eR ont OO eee 


ZDA C LAMPS 


ges number of National MAZDA C lamps now 
in use can be estimated in the millions. In two 
years they have put the standard of commercial lighting 
ona much higher plane. They have introduced effective 
illumination into factories, mills and shops everywhere. 
The lower wattage sizes, and especially the new 75-watt 
unit, promise to become an important feature in home 
lighting. 

From the Central Station Manager’s viewpoint, 
National MAZDA C lamps have opened up greater 
possibilities for service, and at the same time have been 
the means of noticeably increasing kilowatt output. 


OF — ELECTRIC co. 


NELA PARK CLEVELAND, OHIO 
“DO IT ELECTRICALLY” 
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BACK OF THIS LAMP 


there is 


the name Westinghouse, which stands fore- 
most in the ranks of names representing the 
highest type of American business. 


—a selling organization composed of men who 
know the electrical business and who are qual- 
ified to offer sound advice on selling problems. 


—a manufacturing organization whose watchword is 
superior quality—whose aim is perfection in quality and 
service. 


These are the reasons why those who sell Westing- 
house Mazda Lamps are successful and those who use 
them are satisfied. 


Westinghouse Lamp Company 


Atlanta Cincinnati Kansas City Pittsburgh 
Baltimore Cleveland Los Angeles Portland 
Boston Columbus Milwaukee St. Louis 
Buffalo *Dallas New Orleans Salt Lake City 
Putte Denver New York n Francisco 
Chicago Detroit Philadelphia Seattle 


*Westinghouse Lamp Corporation. Syracuse 


mo Export Sales Dept.—165 Broadway, N. Y. C. 
Guaranteed For Canada—Canadian Westinghouse Co., Limited, Hamilton, Ont. 
Member Society for Electrical Development—Do It Electrically. 
te ; ' 
by the Name 
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Be 


| aatoepeesr appeal to 
your trade because 
they save work and money. 
They ought to interest you be- 
cause of the profit they will make 
and the sales-work they’ll save. 


DENZARS 


open a new and profitable market for the progressive 
merchant. They are entirely different than any other 
unit on the market. It isn’t necessary to talk “‘hot 
air’ in selling them. Their superior features are so 
apparent that every one sees them at a glance. 
You'll want the special|folder that tells why 


Beardslee Chandelier Mfg. Co. 


220 South Jefferson Street 
CHICAGO 
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UTH«CO.INC 


Executive Offices,Equitable Building 


NEW YORK CITY 


“DECO”: 








Nitrogen Tungsten Carbon 


Some Users of 
“DECO” Lamps 


Equitable Building 

Adams Express 
Building 

The Vincent Astor 
Estates 

Hamburg - American 
Building 

McAlpin Hotel 

Hotel Astor 

Delmonico’s 

Lord & Taylor 
Dept. Store 

Gimbel Bros. Dept. 
Store 

Abraham & Strauss 
Dept. Store 

A. I. Namm & Sons 
Dept. Store 

Oppenheim Collins 
& Co., Dept. Store 























Some Users of 
“DECO” Lamps 


New York Public 
Library 

Department of Edu- 
cation, City of 
New York 

Department of 
Docks and Ferries, 
City of New York 

Thompson Starrett 
Co. 

Hercules Powder 
Co. 

American Car & 
Foundry Co. 

Atlantic City Steel 
Pier Co. 

Central Coal & Iron 
Co. 

Young Men’s Chris- 
tian Assn., New 
York City 


Owing to the enormous increase of our business we will move our offices 
from the Fifth National Bank Building to the Equitable Building, 120 Broad- 
way, New York City, on June Ist, where we will be in the center of the 
financial and business district of the country. 


DEUTH & C0. ING., New York-Rotterdam-Vienna 


Chicago Agent — Peerless Light Co., 174 W. Randolph St. 
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N. E. L. A. 


Delegates and Visitors 
to the 1916 Conven- 
tion City will find many 
of Chicago's principal 
streets and boulevards 
decoratively lighted with 


King- 
Standards 


Note their beauty by 
day---their efficiency by 
night. 


King Ornamental Posts and 
Standards are made in a wide 
variety of designs to meet 
every street, parkway, boule- 
vard, institution and private 
estate lighting requirements. 


Write us for full descriptive data 
and prices. Our engineering service 
is at your disposal. 


King Foundry Co. 
St. Joseph, Mo. 
Chicago Office, 927 Monadnock Block 


Specialists in Ornamental Lighting 


OUR LATEST CREATION 
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BIVOUAC 


SPECIAL DESIGNS 
FOR 
INTERIOR 
LIGHTING STANDARDS 


. he 


THE 
MOHRLITE._ 
COMPANY 
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STANDARD 


GOLD MEDAL 
AWARD 
SAN FRANCISCO 
1915 


FACTORY AND 
GENERAL SALES OFFICE 


URBANA, 
OHIO 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 








A complete set 


of 


LUX NITROS 


40 Watt 


$ .60 


60 Watt 


$ .60 


7 5 Watt 
$ .65 


100 watt 


$1.00 


150 wate 


$1.50 


200 Watt 


$2.00 





and upward 


LUX MFG. CO. 


Factory and General Offices: Hoboken, N. J. 


New York Office: 
Cleveland Office: 
Chicago Office: 
Philadelphia Office: 


1328 Broadway 

J. Phillips Co., 2114 E. 2nd St. 
1432 So. Michigan Ave. 

47 N. 13th Street 


Western Coast Agents: 


ASSOCIATED MFRS. LAMP CO. 
883 Market St., San Francisco, Cal. 


PHENIXLITE 


PATENTED 


The most efficient semi-indirect unit made. It pro- 
duces a great volume of perfectly mild light which 
diffuses all around as ideal illumination should. They 
want Phenixlite. Give it to ’em. 


ASK US ABOUT IT. 
THE PHOENIX GLASS CO. 


New York Chicago Pittsburgh Boston 








QUALITY RENEWED TUNGSTEN LAMPS 


We manufacture high grade renewed Tung- 
sten Lamps and pay cash for burned outs. 


Anchor Electric Company 


559 West Jackson Blvd. Chicago, Ill. 
Tungsten, Nitrogea and Carbon Lamps 


Also manufacturers of high frequency 
Electrodes and all kinds of glass work. 








Best Grade Renewed Lamps 


Both Carbon and Tungsten Types 
We guarantee you most for the money 


BOSTON-ECONOMY LAMP DIVISION 


National Lamp Works of General Electric Co. 
128 MAPLE STREET DANVERS, MASS. 

















Nitrogen Filled Automobile Lamp 
A Sensation 





Drawn tungsten wire, helically 
wound, and the bulb filled with 
an inert gas! The most effi- 
cient miniature lamp made. 
Leading auto mfrs. use it on 
best cars. Largest dealers han- 
dle it. Biggest discounts— 
strong guarantee. We stand be- 
hind every lamp we make. 

Write for prices and discounts. 


The A. C. Mannweiler Co. *°tnaiana 
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in Yours for 
Double Duty.” 














“Tm the Chap 


who does the work of two sockets 
where only one did duty before.” 








Increase and multiply is my mot- 
to, and for that reason my central 
station friends love me. 


I furnish the needed extra socket 
for the fan—and because of me, 
more fans are whirring their 
messages of coolness. 


I help the housewife. Flat-iron, 
toaster, percolator, vacuum clean- 
er, heater, portable lamp, chafing 
dish, hot plate,—oh, there are 
many electrically heated house- 
hold devices that would not be in 


wee but for ine, All the Dealer Helps are FREE. 
Don't miss the sales value of a 


I’m found in the office as well as Benjamin 92 window. Write for 
the home. Garages use me. Where ee 
things are made in factories it is cheaper and more convenient to call 


on me than to install an extra socket. 


My service is without limit, yet I am your servant without cost. For 
though I increase your profits, I am bought and paid for by those who 
think a dollar a trifling sum to pay for what I give. 


“I’m Benjamin 92” 


—— 


BENJAMIN ELECTRIC MFG. COMPANY 


120-128 S. Sangamon St. 


NEW YORK CHICAGO SAN FRANCISCO 
114 Liberty St. 590 Howard St. 


TORONTO LONDON, ENG. 
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“Junior Imp” 
Instruments 


For battery charging equip- 


ments, small panels, and similar 


applications. 








“Industrial” Type 
Circuit Breakers 


For small motors, feeder circuits 
and industrial work in general. 








Type “ED” 
Watt-Hour Meters 
For house service, metering cir- 


cuits in industrial plants and the 
like. 





From 
one 
extreme 
to 
the 


other 


There is a 


&D 


Instrument, 
Circuit Breaker 
or Meter 
for 
every need. 


Descriptive matter 
covering all these 
lines is yours for 


the asking. 


Roller-Smith 
Company 


233 Broadway, New York 


Factory 
BETHLEHEM, PA. 


CHICAGO CLEVELAND 


Monadnock Block 
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“Torsion” Type 
Wattmeters 


For laboratory work and precision test- 
ing in general. 





+ 





“Standard” Type 
Circuit Breakers 


For switchboard work and installa- 
tions where Circuit Breakers of the 
highest quality are desired. 








Williamson Building 

























Type “S.A.” 
Watt-Hour Meters 


For switchboards of all kinds up to the 
largest ones in modern power plants. 
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WIRT DIMMING SOCKETS 


TURN DOWN ELECTRIC 
LIGHT 


FIVE DEGREES OF LIGHT 
FULL 
HALF 
DIM 
NITELITE 
OUT 


SAVE CURRENT 
30% to 80% 


No. 31. 2% Shade Holder No. 32. No Shade Holder 





The tremendous and continued demand for No. 23 Bedroom, Nursery, Sickroom, and on the porch for 
Dim-a-Lite attachment proves conclusively that the a low summer light. 
electrical public want Sockets that turn electric light Contractors—Your men are working in homes 
“up and down” and save current. every day. Show these new Sockets; it means new 


business. 


man mforts n- 
The economy and y great co and co Fixture Dealers—Explain these Sockets to pur- 
veniences effected by the installation of these Sock- h f 
ae katte the thousand £ thusiasti an chasers of new fixtures. Give your customers the 
ets increases daily the ours soten — ic users. advantage of the latest and greatest development in 
Install them on fixtures in the Hall, Living Room, electric lighting. 


Order From Your Jobber. Write for Bulletin 102 


Wi RT QGVomPany 


Philadelphia, Pennsylvania 














FIRE ALARM SYSTEMS 
ee Service That Pays 


| Alternating Current les Ome Way 


The Palmer Electric & Mfg. Co., Boston, Mass. 
Loxon Lamp Guards give service of this kind 





because they prevent lamp breakage and the un- 
authorized removal of Lamps. 


Loxon Lamp Guards are sold by the leadi 
Electrical Dealers. 7 me Naemg 





McGILL MFG. CO. 


| Trade Mark Reg. U. S. Pat. Off. . 
' 
| SAMSON SPOT WATERPROOFED CORD FOR TROLLEYS AND ARC LAMPS 26 Oak Street Valparaiso, Ind. 


Sead for Samples SAMSON CORDAGE WORKS, Boston, Mass. 





















“Nitrogen’”’ 





Fixtures 


Post Fixtures 





Herwig Cast Metal Out-door Lighting Fixtures of 


E very D escri ipti on ena Pocket | Lanterns, c ee fa 


Herwig Art Shade & Lamp Co., 2140N. Halsted St., Chicago, Ill. 
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r REE THOUSAND AND 
SIXTY-EIGHT REPORTS 


have been issued by the 


Electrical Testing 
Laboratories 


since the 1915 N. E. L. A. Convention. 

These represent tests for: 

(1> CENTR AL ST ATIONS — Representing 
practically all materials and apparatus from 
coal to lamps or motors, and many appli- 
cations of power and light. 

(2) MANUFACTURERS Tests of their pro- 
duct and purchases from the raw material 
through successive steps of manufacture to 
the finished product. Industrial research. 

(3) ENGINEERS—{nvestigative and devel- 


opmental tests. 








Such tests have been of value to them. 


The facilities of the Electrical Testing 
aoe ee a a ; Laboratories offer to the smallest manufac- 
1—Test of 7,500 K.V.A. Turbo-Generator after Installation. ‘ 
2—High Voltage Test on Small Armatures. turer and central station the same advantages 
3—Vacuum Cleaner Test. Test for Displacement of Air and Vacuum. of laboratory and technical staff as are enjoyed 
4—Test of Distribution of Air and Efficiency of Electric Fans. by the largest concerns in the industry. We 

should be glad to correspond with you about 


your problems. 








The fees are low, with due regard for accurate, thorough work. 


Write for Bulletin and Schedule of Prices. 


Electrical Testing Laboratories 
NEW YORK 


Eightieth Street and East End Avenue 








DULL 


il 
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Why twenty years of service 
could not affect 


Ward Leonard 


Enameled 


Resistance Units 


The vitreous enamel hermetically seals 
and absolutely protects the resistance wire 
against chemical, electrical and mechan- 
ical depreciation. The cut shows a re- 
sistance unit before and after the enamel 
is applied. 


Ward Leonard Electric Co. 


Mount Vernon, N. Y. 


Badt-Westburg Electric Co., Chicago, Ill. 
John B. Sebring, Pittsburgh, Pa. 





cc 











A “Labor-hour” 


is made up of both pro- 
ductive and non-produc- 
tive effort. 

As you eliminate the 
latter your profits in- 
crease—lifting out the 
non-productive effort is 
a study of minutes,— 
hundredths of a minute. 

And because the non- 
productive intervals are 
scattered throughout the 
minute or hour, this is 
only possible with an in- 
strument which will 
measure the work as it is 
“worked” and “loaf” 
during the waste effort. 

The “Decimal” time 
and motion study watch 
automatically measures 
either work or rest; it separates one from the other; 
shows at a single reading the net output or production 
per hour. 

It is the one “‘stop-watch” by which these calculations may be 
made without additional computation. 

A superintendent using the ‘‘Decimal” time and motion study 
watch is able to eliminate the greater part of productive effort 
from the total “labor-hours.” ae 

Therefore there can be no surer way to increased efficiency and 
added profits than by the regulation of labor-hours through the 
use of the “Decimal” watch. y ’ Y 

That you may prove for yourself its value as an aid to in- 
creased production and greater profits, 

We will ship the “Decimal” watch on ap- 
proval for one week to any official or de- 
partment head who will send us his name. 


MORTIMER J. SILBERBERG 


122 So. Michigan Ave. Engineer CHICAGO, ILL. 





Sent on approval for one week 
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A SLEEPLESS 


SENTINEL 


is the best description for a 
Hartford Time Switch. For 
all light and power circuits 
where it is desired to control 
current for intervals of prede- 
termined length. 

Used for show window lights, 
electric signs, street lights, 
apartment house halls, charg- 
ing storage batteries and sim- 
ilar other work. 

Mounted in weatherproof iron 
case, tested and guaranteed 
perfect. 

75 to 200 amp. 
250 V. 


Approved by underwriters lab- 
oratories—large stock—imme- 
diate shipment. 


Just wind it once 
a’‘week, that’s all! 


Hartford Time Switch Co. 


A. HALL BERRY 


GENERAL'SALES AGENT 
97 WARREN STREET 


NEW YORK 
Northern Electric Company 


CANADIAN REPRESENTATIVE 
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‘Our Renewed Tungsten Lamps 


have long life, give brilliancy of new 
lamps and at considerable less cost 
WE PAY CASH FOR BURNED-OUT LAMPS 


Manufacturers and Jobbers of 


TUNGSTEN, NITROGEN AND 
CARBON LAMPS 


Also Manufacturers of High Frequency Electrodes and 
All Kinds of Glass Work 





cts See 

















That Counts 
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It is the Insulating Quality 








Its Adhesiveness is 


Heavily Coated With a 
Composition of 

Especially 

High Insulation Resistance 


The Finished Job is 
Well Insured 








: 
i 





Another 
Member of Our 


Dependable Brand 
Family 











Che Mechanical Rubber Co. 














Buckeye 
Splicing Tape 


Make the Splice— 
Then Forget It— 


Represents Extra Factors of 
Strength, Encasing the 
Splice in a Puncture-Proof 
Envelope the Insulation 





Long Lasting and Therefore 


Buckeye Becomes Part of 

















Cleveland 
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AC.AUTOMATIC STARTERS 
MOUNTED OUT OF THE WAY. 





7 


ee. C-H Push Button Control 


* 


in Schulze Bakery, Chicago 


—_ A. C. Central Station service is used in the well-known Schulze Bakery, 
cae ae a of Chicago. 


| Bog) g Central Station Service and. 
\/ 


N The six squirrel cage motors driving the dough mixers are started and 
stopped from push button stations. The Cutler-Hammer A. C. Auto- 
Type of C-H Automatic Con- matic starters are mounted above and out of the way. Throughout the 
troller Panel Shown Above ~ ; . . ss s = 
plant other C-H controllers are used in connection with motors driving 
pumps, conveyors, compressors, etc. 


When installing motor-driven equipment insure success by providing Cutler-Hammer Control Ap- 
paratus. Our nearest office will be pleased to give you any information. required. 


THE CUTLER-HAMMER MFG. CO. MILWAUKEE 


NEW YORK: Hudson Terminal, 50 Church St. CHICAGO: Peoples Gas Bldg. PITTSBURGH: Farmers Bank Bldg 
BOSTON: Columbian Life Bldg. PHILADELPHIA: Commonwealth Bldg. CLEVELAND: Schofield Bldg. 
CINCINNATI: Gwynne Building 
PACIFIC COAST AGENT: H. B. Squires Co., 579 Howard St., SAN FRANCISCO, San Fernando Bldg., LOS ANGELES. 
and Morgan Building, PORTLAND, ORE. 
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An Unsolicited Opinion from a Prominent 
Electric Vehicle Dealer on the Reliability of 


The 4“Exide’ Batteries 


“exide’’, “Wycap-Exide”’, “ Thin-Exide’’, “ tronclad-Exide” 


For Electric Pleasure and Commercial Vehicles 


‘We sometimes feel that in the Automobile business, 
the only evidence we have that our goods and service 
are satisfactory to our customers, is a lack of kicks and 
complaints. 


“We know from experience that it is pleasant to 
sometimes hear of such satisfaction in a more direct 
manner, and we feel it is only fair to you, as it is a 
pleasure to us, to express frankly, the satisfaction 
which we and our customers experience in the use of 


“Exide” goods. 





“We have sold your batteries in 
Electric cars for the past eight years, and our records 
show that during that whole period ‘* Extde’’ goods 
and service have been very satisfactory and pleasing. 
Many of those cars, some equipped with * Exide’’, 
some with “‘fronclad-Exide”’ batteries, have to 
their credit, mileage records that are remarkable. 


“It is almost an unknown experience to find an 
‘Exide ’’ battery that does not give a much greater 
mileage than we guarantee or claim, and this, consid- 
ering the fact that these cars are charged and cared 
for under all kinds of conditions, in many cases sub- 
ject to all kinds of abuse, speaks volumes for the 
rugged reliability that is built into your plate. 


“‘We congratulate you and wish you a continuation 
of the success which you have achieved and which you 
are entitled to.” 


THE ELECTRIC STORAGE BATTERY CO. 


Manufacturer of 
The “Cbloride Accumulator”, The “Tudor Accumulator” 
The “Exide”, “Wycap-Exide”, “Tbhin-Exide” and “ Tronclad-Exide” Batteries 


New York Boston Chicago PHILADELPHIA, PA. Denver Detroit San Francisco St. Louis 
Cleveland Atlanta Pittsburgh 1888-1916 Rochester Washington Toronto 
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The E. C. & M. Co. has prepared 
Instruction Books for its products. 


They explain the theory of operation, the best ways of taking 
care of equipment, how to replace wearing parts, and many 
other practical points found out only by use. 


The Instruction Books are part of the service which the 
E. C. & M. Co. gives, in additon to the machines which it sells. 


We are very much pleased when people ask for Instruction 
Books. 


THE ELECTRIC CONTROLLER & MFG. CO. 


NEW YORK- 50 CHURCH ST. CHICAGO-MONADNOCK BLK 


PITTSBURG- OLIVER BLOG. C].E VELAND, OHIO, DENVER IDEAL BUILDING 


BROWN-MARX BLDG. TORONTO -TRADERS BANK BLDG. 
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Going To The Convention? 


E cordially invite you to visit our booth at the 

National Electric Light Convention, which is to be 
held in the Auditorium Theatre, Chicago, May 22d to 26th. 
We will occupy spaces Nos. 17-19-21. 


At our booth you will find plenty of comfortable chairs, a 
real atmosphere of welcome and a willingness to discuss 
any and all problems. 





Western Electric Company 


New York Atlanta Chicago Kansas City San Francisco 
Buffalo Richmond Milwaukee St. Louis Oakland 
Newark Savannah Indianapolis _ Dallas Los Angeles 
Philadelphia New Orleans Detroit Houston Seattle 

Boston Birmingham Cleveland Oklahoma City Portland 
Pittsburgh Cincinnati Minneapolis St Paul Omaha Denvrs Salt Lake City 


EQUIPMENT FOR EVERY ELECTRICAL NEED 
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This Trade Mark The Guarantee of Excellence on Goods Electrical. 


The Guarantee of Excellence 
on Goods Electrical 


With few exceptions the products of the General Elec- 
tric Company comprise every kind of apparatus and ma- 
chinery used in the generation, transmission, distribution 
and use of electrical energy. Its thousands of products, 
in use in all parts of the world, have established the G-E 
Trade-Mark as the Guarantee of Excellence on Goods 
Electrical. As in the past the General Electric Company 
will continue to be foremost in all developments and im- 
provements tending toward the perfecting of present elec- 
trical service and its extension into new fields of useful- 
ness. 


The products described on the following pages are representative of real progress 
in what may be termed load-building or current-consuming appliances. The 
information given is timely and worth while to those interested in the commercial 
distribution of ‘electrical energy. 


General Electric Company 


tuts Sca, Santi Qkig- General Office: Schenectady,N.Y. Nev Barn fa Sitetit US, ven 
New York, N. Y. San Francisco, Cal. 


Birmingham, Ala. Dayton, Ohio 

Beaten, Meso. Denver, Colo. ADDRESS NEAREST OFFICE Niagara Falls, N. Y. Schenectady, N. Y. 
Buffalo, N. Y. Des Moines, Iowa Omaha, Neb. seattle, Wash. 
Butte, Mont. Duluth, Minn. Philadelphia, Pa. Spokane, Wash. 


Charleston, W. Va. Elmira, N. Y. Toplin, Mo.” Fila. Louisville, Ky. Pittsburgh, Pa. goringsets, Digs. 
hio 








Charlotte, N. C. Erie, Pa. oplin, Mo. Memphis, Tenn. Portland, Ore. Syracuse 
Chattanooga, Tenn. Fort Wayne, Ind. ansas City, Mo. Milwaukee, Wis. Providence, R. I. Toledo, 6 
Chicago, Ill. Hartford, Conn. Knoxville, Tenn. Minneapolis, Minn. Richmond, Va. Washington, D. C. 
Cincinnati, Ohio Indianapolis, Ind. Los Angeles, Cal. Nashville, Tenn. Rochester, N. Y. Youngstown, Ohio 
For Michigan Business refer to General Electric Company of Michigan, Detroit. 
For Texas, Oklahoma and Arizona business refer to Southwest General Electric Company (formerly Hobson Electric Co.), Dallas, El Paso, 
Houston and Oklahoma City. For Canadian business refer to Canadian General Electric Company, Ltd., Toronto, Ont. ps 
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This Trade Mark The Guarantee of Excellence on Goods Electrical. 


Three Types of G-E Ranges 


The Type S 
Electric Range 


The Type S electric range, 
one of the three styles of which 
is shown above, is a very high 
grade range selling at prices 
from $70 to $110. It is fur- 
nished with low or elevated 
oven and in the cabinet style 


as shown above. 


Type S Ranges are furnished 
in plain or nickel finish. They 
are equipped, as are all G-E 
Ranges, with the famous G-E 
sheathed wire heating units, 
which are easily removable for 
cleaning. 


The Type S Range has been 
adopted as standard in large 
districts where electric cooking 
has become standard. 


The Type R 
Electric Range 


Type R electric ranges are 
constructed with a special form 
of heat insulation resulting in 
maximum economy of opera- 
tion. 


The exterior surfaces of Type 
R Ranges are paneled wherever 
possible and have an extra fine 
finish. The hot plates and 
cookers are inserted in the flat 
cooking top which is smooth 
and free from crevices to col- 
lect dirt and particles of food. 
The inside of all ovens are 
nickel plated and have: welded 
steam-proof seams. 


Type R Ranges are’ fur- 
nished in four styles having, 
respectively, low and elevated 
ovens and in the popular cabi- 
net type with or without back. 

The prices of Type R Ranges 
vary from $125 to $225, depend- 
ing on style. 


Electric Range 


The new Type K electric 
ranges are manufactured to sell 
at a price slightly higher than 
the Type S. They are made in 
several styles similar in ap- 
pearance to the Type S line, 
but having a larger oven and 
an outlet for socket appliances. 


Nickel trim and white enam- 
eled splashers and door panels 
are used and, in one of the 
styles, a separate broiling com- 
partment in addition to baking 
and warming ovens is pro- 


vided. 


All Type K Ranges have a 
thermometer on the oven door 
and are equipped with the pos- 
itive oven latch. 


Prices vary from $50 on the 
2 -“hole” cooker to $185 on the 
6-“hole” cabinet style. 
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Proof that Q 





=> 






Although comparatively 
recent on the market, the 
following cities have 
already or are about to in- 
stall Novalux Ornamentai 
Units: 






















Pasadena .............. California 
Los Angeles.......... California 
Canada .. 

| eR ER TUR Florida 


























Grundy Center................ lowa 
a lowa 
SES Illinois 
PONE patccccssccecies Illinois 
Marseilles ............... Illinois 
a ae: Illinois 
Monticello .................. Illinois 

































Wilmette .................: Illinois 
IN soto Illinois 
Indiana Harbot........ Indiana 
Hammond .................- Indiana 
ee Indiana 
Evansville -................. Indiana 
Richmond .................. Indiana 
ee Massachusetts 
Cambridge ....Massachusetts 
eee Massachusetts 


Sault Ste. Marie....Michigan 





Grand Rapids.......... Michigan $ a 
Oe Michigan — oF 
Muskegon ..... ae Michigan ee : 
SUNT acccetnnniccccsseas Michigan bs 
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Chariotte ................ Michigan 
Ludington .............. Michigan 
Bar Harbor.................. Maine 
EEE: Minnesota 
Northfield ............ Minnesota 
Fairmont ............. Minnesota 
a Minnesota 
Mankato .............. Minnesota 
SeCIy .......-- North Carolina 


Gastonia........ North Carolina 
Greenville....North Carolina 
Mooresville..North Carolina 
Williston........ North Dakota 


\ New Jersey 
: eee New Jersey 
Tonawanda.......... New York 
Beseon................. New York 
Patchogue............ New York 
DDR iccccteisiscesscic New York 
Port Jervis.......... New York 
Rochestet.............. New York 
a” New York 


oes Ohio 
Philadelphia ....Pennsylvania 
Bellefonte .....Pennsylvania 
Madison.......... South Dakota 
Chattanooga ........ Tennessee 
Plainview ...................... Texas 
Winchester .............. Virginia 
Kenosha. .............. Wisconsin 
Veoemet ............. Wisconsin 
Madison ................ Wisconsin 
Waunekee ............ Wisconsin 
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Battery Charging 


Three Unit Battery 
Charging Motor 
Generator Set 


The above illustration shows 
an induction motor in center 
driving 10 Kw. 55 Volt Gen- 
erator at each end. Generators 
used separately for charging 
20-cell batteries, or in series for 
charging 40-cell batteries. 

These outfits are supplied in 
any kw. capacity required. The 
panels are built to give the par- 
ticular control of the charging 
circuits desired by the cus- 
tomer. 

Write for booklets 5030 and 
4529, describing small indi- 
vidual sets for home charging. 


Runabout Type 
Mercury Arc 
Rectifier 


A simple, economical device 
for charging batteries in elec- 
tric vehicles. This rectifier is 
adaptable to either rapid or 
slow charging. It is the ideal 
outfit for the private garage. 
It is easily operated, requires 
no oil or grease and occupies 
very little floor space. It can 
be used for pleasure runabouts 
or for light delivery cars. 

To the central station the 
G-E Mercury Arc Rectifier is 
always a good proposition for 


increasing the night load. Send 
for booklets B-3347 and B-3075. 


Portable Rectifier 
for Ignition 


Battery Charging 


An inexpensive type of Mer- 
cury Arc Rectifier for charging 
small storage batteries, used 
for starting, lighting and igni- 
tion on gasoline cars, motor 
boats, etc. There are many 
other uses for the Form K Rec- 
tifier where not over 5 amp. 
15 volts d.c. are required and 
only a.c. is available. 


This Rectifier will charge 
one three-cell, one six-cell, or 
two three-cell batteries, as re- 
quired. Because of its porta- 
bility, it can be plugged into 
the most convenient lamp 
socket and left till charging is 
complete. 

Send for Booklet 3374 de- 
scribing in more detail this 
popular Rectifier. 
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Waynelite Transformer for Ford Cars 


This transformer has been de- 
veloped for steadying the head- 
lights on Ford Cars. At low 
speeds without the transformer the 
lamps connected in series and op- 
erating from the magneto are con- 
siderably dimmed and the amount 
of light obtained is practically use- 
less. At high speeds the rush of 
current to the lamps results in 
frequent burnouts. 


No matter whether the car is 
running at 12 or 40 miles an hour, 
the Waynelite automatically keeps 
the light always steady, uniform 
and bright, The lamps are con- 
nected to the transformer in mul- 
tiple so that failure of one does 
not affect the other lamp which 
still maintains a constant light. 


Because of its small size and 
waterproof construction, the 
Waynelite can be mounted out of 
the way on the dash or under the 
footboard. 


Send for descriptive literature on 
this “Safety First” light regulation 
that every Ford owner should put 
on his car. 








General Office: 


Guarantee of-Exeellenece on Goods Electrical. 


‘Transformer Specialties 


J 


All Nite Lite—“Some Light All Night” 





This is a popular convenience 
that fits in any standard lamp 
socket and occupies no more 
space than an ordinary forty- 
watt lamp. It fills the demand 
for economical all night light- 
ing of 


House Numbers Cellars 
Hospital Rooms Stairways 
Babies’ Rooms (Porches 


Fire Alarm Boxes Halls 
and other places where “some 
light all night” is desirable. 

The All Nite Lite means to 
the consumer convenient lighting 
at small cost, to the dealer an 
easy sale involving a satisfactory 
profit and to the lighting com- 
pany a highly desirable off-peak 
load which could not be secured 
on any other basis. 

The All Nite Lite is adapted 
to any alternating ‘current sup- 
ply circuit within 100 to 125 
volts and 50 to 140 cycles. 

Ask for Flyer B-3341. 
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Bell Ringing Transformer 








The Wayne Bell Ringing 
Transformer is adapted to every 


Bell ringing requirement. 


It is recommended for oper- 
ating doorbells, annunciators, 
door openers, thermostats, buz- 
zers and similar devices. 


The household size (Catalogue 
190546) will not burn out on 
short circuit, complies with the 
National Electrical Code and is 
approved. It puts an end to all 
bell troubles arising from the 
limitations or deterioration of 
dry batteries and should have a 
place in all house-wiring specifi- 


cations. 


Ask for flyer B-3350. 






Schenectady, N. Y. 
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G-E Type of Ceiling Fan 


While a fan may be used for 
a variety of purposes, its most 
ordinary use is to agitate the 


air for coolness. 


For such service in large 
rooms or commercial and man- 
ufacturing establishments, the 
G-E ceiling fan will be found 
ideal. This type of fan is made 
in various sizes, all of superior 
quality and finish. 


They are furnished regularly 
for either direct or alternating 
current of all standard voltages 
and frequencies and may also 
be maintained in a variety of 
special finishes. 


Write our nearest office for 
prices and further information. 


Should Sell G-E Fans 


Over Seven Million Fan Advertisements 


The advertisements shown 
above are appearing this sum- 
mer in more than a score of 
nationally - distributed maga- 
zines whose circulation aggre- 
gates over seven million copies. 


Any G-E Fan dealer can tie 
up with this broad national 
publicity by advertising fans in 
his own city. 


Ample assistance for such 
work is offered G-E dealers in 
the form of printed matter for 
consumer distribution, news- 
paper electrotypes and adver- 
tising advice. Those who sell 
G-E Fans receive regularly a 
live newspaper of trade sug- 
gestions to enable them to keep 
in constant touch with the lat- 
est sales helps and merchan- 
dising plans. 


Let us show you how to sell 
_more G-E Fans this year—ad- 
dress the Electrical Adver- 
tiser. 


G-E Desk and Bracket Fan 


G-E 12 and 16-inch four- 
blade fans are especially adapt- 
ed to office use, and, among 
other advantages, possess that 
of being easily converted from 
desk to bracket type. 

These desk-bracket fans are 
also made in 8 and 9-inch sizes 
and for direct and alternating 
current of all standard voltages 
and frequencies. 

The General Electric Com- 
pany also manufactures a six- 
blade 12 and 16-inch residence 
fan. Because of its extreme 
quietness it is also suitable for 
hospitals and similar institu- 
tions. 

G-E Fans are made in both 
oscillating and __ stationary 
types. They are of the highest 
quality and are built for serv- 
ice. 
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Fractional §& Motors 





Type SA 
Alternating Current 
Motor 


Any devices equipped with 
SA alternating current motors 
will take without any change 
the SD direct current motors 
of the same H.P. ratings. 


Both the A.C. and D.C. are 
exactly the same in end flanges, 
distance between holes in feet, 
height, length and every other 
external dimension; moreover, 
both the A.C. and D.C. are 
practically identical in service. 
This interchangeability is of 
immense advantage when the 
motor driven machines are 
shipped to different cities. 


Sizes of this type are: 
1800 r.p.m. 1/20 to 3/4 h.p. 
1200 r.p.m. 1/30 to 1/2 h.p. 


Correspondence is invited on 
the SA and SD Types of F/H 
Motors. 


Repulsion 
Induction Motors 
¥, to 44 H. P. 


These motors start as repul- 
sion motors which give them a 
high starting torque at low cur- 
rent; after the load is brought 
to operating speed the motor 
operates as an induction motor. 


A simple internal mechanism 
makes this change automatically 
and positively. 


No auxiliary device such as 
starting box or starting resist- 
ance is required with this type 
RSA motor. This is the ideal 
fractional h. p. motor to use on 
any machine where the starting 
load is heavy and the incandes- 
cent lighting service must be 
kept normal. 


1/200 H. P. Motors 
Series wound for 
A. C, and D. C, 


Their light weight and high 
speed make them especially serv- 


iceable on portable devices such 
as vacuum cleaners, vibrators, 


etc. 


Speeds 1800 to 3000 r.p.m. in 
outputs from 1/200 to 1/15 h.p. 

Our extensive line of F/H 
Motors enables us to meet prac- 
tically every requirement, but if 
a special motor is needed, we 
are prepared to furnish it., 

Our equipment and experience 
in making hundreds of thou- 
sands of such small motors is at 
your service in selecting and 
building the motor which will 
operate your machine with the 
greatest of satisfaction to both 
yourself and the ultimate user. 


General Electric Company 


Fort Wayne Dept. 
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A Real Lighting Achievement 


The Flood Lighting of Sheepshead 
Bay Automobile Speedway 


2 light a two mile speedway and a 160 acre interior 
field with a light intensity never before attempted 
on so large a field is proof positive of the almost un- 
limited possibilities of flood lighting. 


This novel use of 370 G-E Projectors indicates what is 
probably the largest single application of its kind ever 
attempted. 
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Bunched! 


The largest illuminated area 
of its kind in the world 


Bw flood lighting of the Sheepshead Bay Auto- 
mobile Speedway and the 160 acre interior field 
make possible the holding of night time automobile 
races, military maneuvers, etc., on the largest illuminated 
area in the world. 


Three hundred and seventy 500-watt EDISON 
MAZDA C Lamps in G-E Projectors furnish an 
abundance of light. 


Edison Lamp Works 


of General Electric Company 
Harrison, N. J. 
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Flood Lighting the Big Speedway 
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PULL THE SIMPLEX STRING 


EVERY PAPER 
WRAPPED COIL 


mn of Simpler | 


MINIATURE PRECISION 
D. C. INSTRUMENTS 


The same degree of mechanical and electrical excellence 
which has won pre-eminence for the larger Weston Models 
is embodied in these wonderful little masterpieces of the 
instrument maker's art. The finest watch is a less striking 
example of perfection in refined workmanship They are 
accurate, dead-beat, extremely sensitive. They are shield- 
ed against external electrical and magnetic influences. De- 
spite their great refinement in workmanship, they are very 
substantially constructed and have the longest scale ever 
pre »vided in instrume ents of similar size. In short, they are 
the finest development of small instruments of the pivoted 
me one coll, permanent magnet type. And the prices are 


"The several models and ranges offer a selection from 
over 300 different combinations. The Switchboard Instru- 
ments are listed in bulletin No. 20 and Portable Instru- 
ments in bulletin No. 501. They will be mailed on request. 


Weston Electrical Instrument Co. 
19 Weston Ave., Newark, N. J. 


New York Richmond 
Boston Denver 
Philadelphia Detroit 
Buffalo San Francisco 
Cleveland Toronto 
Chicago Montreal 
Cincinnati Winnipeg 

St. Louis Vancouver 


Model 267 
Switchboard Type 





| 
i iu NF nil nl i nT INDIANA RUBBER AND 
ERTL AS INSULATED WIRE CO. 


| 
YOM |e 
OKONITE | "U0 ae PARANITE ITS RIGHT 


Quality has taught More Than Code Requires 
users to expect and 
exact a high standard 
of service perform- 
ance. 

Okonite never 


disappoints. Underground, Aerial, Submarine 
and Inside use 


The Telephone, Telegraph and 
° Fire Alarm Cables, Lamp Cords, 
Okonite Company Portable Cords and Ignition Cables 


253 Broadway New York 
A Factory and General Offices: 
| ZZ JONESBORO, IND. 












































Chicago Branch: 210 Desplaines St. 
Chicago, Illinois 
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The switchboard operator is the train dispatcher of the telephone service, routing long 
distance and toll calls over the best and quickest talking circuits, following the carefully 
prepared traffic plans of the Bell engineers. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One Policy One System Universal Service 






































ASE: 


Transmission Towers at Birmingham, Ala, 
Alabama Power Co. 
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POSITIONS WANTED 


The rate for “Positions Wanted’ ad- 
vertisements is two cents per word, mini- 
mum charye 50 cents an insertion, payable 
in advance. Remittances and copy should 
reach this office not later than Monday, 
12 o’clock noon, for the next succeeding 
issue. 

Replies may be sent in care of Electrical 
Review and Western Electrician, 608 So. 
Dearborn Street, Chicago, or 13-21 Park 


Row, New York, 





NTED By young man, 20; 
POSITION WA ~~“have 2 years’ A. CS 
. . ‘ ‘ea ‘ — € i- 
experience; have I. C. 8. 
4 electrical); woes I a _ 
-s go that I may attend high schoo 
during A. M. for next two years. Open 
June 15 Address No. 2050, Electrical Re- 
view and Western Electrician, Chicago. 


central station company. Have held like 
position with large company for three 
vears. Very best of references. Marriot. 
Minimum salary, $125 Address _ No. 2054, 
Electrical Review and Western Electrician 


Chicago 


industrial 
ploma (complete 





As chief clerk or 
office manager with 





Electrician with 9 
POSITION WANTED— years’ practical ex- 
and several years of institute 
courses, wants position as all-round man 
in plant using D. C. wiring, installing, re- 
pairing Address No. 2055, Electrical Re- 
view and Western Electrician, ¢ hicago. 


perience 





With electric light 
POSITION WANTED— 14 power com- 
16 vears’ experience in all branches 
) married; age 36 years. 
Review and 


pany; 
of the business; I 
Address No. 2056 Electrical 
Western Electrician, Chicago. 


HELP WANTED 


The rate for “Help Wanted” advertise- 
ments is three cents a word, minimum 
charge $1.50 an insertion, payable in ad- 
Remittances and copy should 





vance. 


reach this office not later than Monday, | 


12 o'clock noon, for the next succeeding 


issue. 

Replies may be sent in care of Elec- 
trical Review and Western Electrician, 
608 So. Dearborn Street, Chicago, or 13- 
21 Park Row, New York. 


WANTED— First class machinist to super- 

intend a manufacturing shop 
of a dozen men. Salary $125 per month. 
Address: No. 2055, Electrical Review and 
Western Electrician, Chicago. 








WANTED— Traveling Salesmen for Indi- 

ana and Michigan. Electrical 
Supplies. State age and experience and 
salary expected. Address No. 2059, Elec- 
trical Review and Western Electrician, Chi- 
cago. 





WANTED— Experienced inside wiremen at 

once; open shop; 45c per hour. 
Address A. L. Swanson Company, Evans- 
ville, Ind. 





ELECTRICAL EXCHANGE | 


MISCELLANEOUS 


The rate for “Miscellaneous” advertise- 
ments is three cents a word, minimum 
charge of $1.50 an insertion. payable in 
advance. Remittances and copy should 
reach this office not later than Monday, 
12 o'clock noon, for the next succeeding 
issue. 


__.. Complete Storage Battery 
FOR SALE and Individual Lighting 
Plant Business. Price reasonable for quick 
sale. Address B. R., Electrical Review 
and Western Electrician. Chicago 


DISCARDED LIGHTING EQUIPMENT 


Wanted—Arc lamps, arc machines, trans- 
formers, and generators. Write what you 
have to offer. Meltreger & Company, 1718 
Washburne Ave., Chicago, III. 


WANTED—®Y large manufacturer of a 

staple electrical line, which is 
handled by every Electrical Hardware and 
Automobile Accessory Store, dignified rep- 
resentation in the Southern, Southwestern, 
Middle West and far Western territories. 
Experienced salesman anxious to handle 
a standard quality line at a liberal com- 
mission will find this proposition worth in- 
vestigating. Correspondence strictly con- 














fidential. Address No. 2057, Electrical Re- 
view and Western Electrician, Chicago. 
FOR SALE— One reciprocating engine 
direct connected to 400 kw., 
220 volt generator. Equipment includes 


switchboard. Two 200 horsepower B. & W. 
horizontal water tube boilers. One General 
Electric rotary converter, 500 kw., 600 volt. 
Details on the above equipment furnished 
on application to T. R. Harber, Purchas- 
ing Agent, Kansas City Light & Power 
Company. 


NATIONAL ELECTRICAL EXCHANGE 


saat the used apparatus you have for 
saie., 
List the used apparatus you wish to buy 
We introduce the buyer and seller. 
No charge for listing. 
National Electrical Exchange, 
145 Spring St., Aurora, Tl. 


CASH REWARD 


for first information as to the loca- 
tion and leading to the purchase of 
good second-hand electric motors. 


V. M. NUSSBAUM & CO., 
Ft. Wayne . . . Indiana 














America’s Headquarters for 
! gM bet Second Hand 
yt Electrical 

| Machinery 


UL Overhauled in our shops and 

sent out “as good as new” 
with a satisfactory guarantee. We buy— 
sell—repair—rent and exchange—and are 
always ready for a trade. No quantity too 
large. Pes. end Bargain 





Send for our 
Sheet,”’ showing net p: 


"Lees 


rr errs 








GENERAL ELECTRICAL BUSINESS: FOR 
SALE IN CALIFORNIA CITY OF 90,000 


A man walking upon crutches is a mighty 
poor salesman. I own the controlling in- 
terest in a large electrical store with fine 
store and stock, and salesroom right up to 
the minute. Stock will inventory about 
$8,000. I will sell all or controlling interest. 
A man to handle this ought to be a good 
salesman. My junior partner is highly 
qualified and good all around man but his 
time is mostly devoted to outside work, 
if agreeable he would like to retain his 
position and investment. 

You can step right into an old established 
business and double its capacity at once. 

Do not take up my time if you are not 
fully in earnest and mean business. 

Address No. 2060, Electrical Review and 
Western Electrician, Chicago. 


PROPOSALS 


The rate for “Proposal” advertisements 
is fifteen cents per line, nonpariel meas- 
urement, payable in advance. Remittances 
and copy should reach this office not later 
than Monday, 12 o'clock noon, for the 
next succeeding issue. 








TREASURY DEPARTMENT, Supervis- 
ing Architect’s Office, Washington, D. C., 
May 3, 1916.—SEALED PROPOSALS will 
be opened in this office at 3 p. m., May 31, 
1916, for extension of conduit and wiring 
and gas piping systems and lighting fix- 
tures in the United States Post Office and 
Court House at Peoria, Illinois, in accord- 
ance with drawings and specification, cop- 
ies of which may be ‘had at this office or 
at the office of the Custodian, Peoria, Illi- 
nois, in the discretion of the Supervising 
Architect. Jas. A. Wetmore, Acting Super- 
vising Architect. 





TREASURY DEPARTMENT, Supervis- 
ing Architect’s office, Washington, D. C., 
May 10, 1916.—Sealed proposals will be open- 
ed in this office at 3 p. m., June 6, 1916, fora 
conduit and wiring system, lighting fix- 
tures, etc., in the United States court- 
house, post office, etc., Oshkosh, Wis., in 
accordance. with drawings and specifica- 
tions, copies of which may be had at this 
office or at the office of the custodian, 
Oshkosh, Wis., in the discretion of the Su- 
pervising Architect.—James A. Wetmore, 
Acting Supervising Architect. 


EDUCATIONAL 


The rate for “Educational” advertise- 
ments is fifteen cents per line, nonpariel 
measurement, payable in advance. Re- 
mittances and copy should reach this 
office not later than Monday, 12 o’clock 
noon, for the next succeeding issue. 











ROSE POLYTECHNIC INSTITUTE 


TERRE HAUTE, INDIANA. A College 
of Engineering. Courses’ in Mechanical, 
Electrical, Civil, Chemical and Architec- 
tural Engineering. Extensive shops, well- 
equipped laboratories in all departments, 
expenses low. 33d year. For catalog con- 
taining full information and professional 
register of alumni, address 
Cc. L. Mees, President. 





BOUSTEAD ELEC. & MFG. CO. 


NEW AND USED ELECTRICAL MACHINERY 


REPAIRING 


ARMATURE AND TRANSFORMER WINDING 
215 ist Avenue North 


MINNESOTA 


| 
| MINNEAPOLIS, 








OC Cents per Stick 











FREE Sample 

For Sale hy All Supply Houses, or 
<, Meksanen & Os.. Sole Mfra, A. 306, Times Bidg., (02 N. Sth Av., Chiengs, 
3 a ee eee ee lt 
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W.S. BARSTOW & CO. 


INCORPORATED 


CONSULTING AND CONSTRUCTING 


ENGINEERS 





PUBLIC SERVICE PROPERTIES 
FINANCED AND MANAGED 





50 PINE STREET, NEW YORK 




















H. M. Byllesby & Company 


ENGINEERS and MANAGERS 


Tacoma CHICAGO New York 
Gas Bldg. 208 So. La Salle St. Trinity Bldg. 


Purchase, Finance, Design, Con- 
struct and Operaté Electric Light, 
Gas, Street Railway and Water 
Power Properties. 


EXAMINATIONS AND REPORTS 





Utility Securities Bought and Sold 
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ELECTRICAL 
MECHANICAL 
CONSULTING 








Directory of Engineers = 








American District Steam Company 
Engineers and Contractors for 
Central Station Heating Systems 
General Offices and Works 
North Tonawanda, N. Y. 

New York West St. Bldg. 


Chicago First Nat'l Bk. Bldg. 
Seattle Hoge Bidg. 





THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS 


Electrical— Civil— Mechanical 
105 S. La Salle Street, CHICAGO 


° THOMAS HOWE 
E. E. Cornell, 1896 LLB. N. U, Law School, 1904 
PATENTS 


Long practical experience as 
ent Attorney with prominent electrieal Companies 
including soliciting electrical patents and prose- 
cuting electrical cases before the courts. 


No. 2 Rector Street NEW YORK 


and Pat- 





D.C. & Wma. B. JACKSON 


ENGINEERS 


CHICAGO BOSTON 
Harris Trust Bidg. 248 Boylston St. 
Plans, Specifications, Supervision of Construction 
General Superintend and M % 





Rxaminations and Reports 
Financial Investigations and Rate Adjustments 


CHARLES L. PILLSBURY 


_ CONSULTING, MECHANICAL 
~ and ELECTRICAL ENGINEER 


Consulting Engineer to 
Minnesota State Board of Control 


Suite 805, Metropolitan Life B 
* MINNEAPOLIS MINN. 





Frederick X 
Wa. S. fay —_— 


‘SARGENT & LUNDY 
ENGINEERS 
2 1412 EDISON BLDG. 
72 W. Adams Street 
'. CHICAGO 





= 


BADT-WESTBURG ELECTRIC CO. 
ELECTRICAL ENGINEERS 


Western Representatives of 
Weston Electrical Instrument Co. 
Ward Leonard Electric Co. 


Suite 832 Monadnock Block Chicago 


The Light and Development Co. 
OF ST. LOUIS 
Operators of Electric, Gas, Water 
and Street Railway | Properties 
Engineers—Experts in Public 
tilities Problems 


Suite 750, ST. LOU. MO 


STONE & WEBSTER 
ENGINEERING 
CORPORATION 


CONSTRUCTING ENGINEERS 





WILLIAM A. BAEHR 
CONSULTING ENGINEER 
Gas and Electric Plants 


Design, Construction and Operation 
Valuations and Reports 


Peoples Gas Building Chicago 


LAMAR LYNDON 
CONSULTING ELECTRICAL 
ENGINEER 


Long Distance Power Transmission 
and Alternating Current Prob- 
lems a Specialty 


2 Rector Street New York 


Underwriters’ Laboratories 
W. H. Merrill, President 
Reports on Devices, Systems and 
Materials having a bearing upon Fire 
Hazards or Accident Prevention. 


Prtnstend ities and Testing Station 
Ohio St., Chicago 


New York Ofce end Teng Sato, 135 William St. 
Branch Offices throughout United States and Canada 





H. M. BYLLESBY & CO. 
ENGINEERS 








McMEEN and MILLER 


(Incorporated) 

Samuel G. McMeen Samputer B. Miller 
Leigh S. Keith 
ELECTRICAL and MECHANICAL 
ENGINEERS 


1454 Monadnock Block CHICAGO 


THE J‘G-WHITE COMPANIES 


Contractors 


Operators 


43 EXCHANGE PLACE « NEW YORK 


Engineers 
Financiers 








Electrical Testing Laboratories, Inc. 
Electrical and Mechanical Laboratories. 


Tests of Electrical Machinery, Apparatus 
and Supplies. Materials of Construction, 
Coal, Paper, etc. Inspection of Material 
and Apparatus at Manufactories. 


80th St. and East End Ave., New York, N. Y. 





NORTON BIRD AND WHITMAN 


William J. Norton Paul P. Bird Ezra B. Whitman 
ENGINEERS 


Design, Construction, Rate Surveys, Pre- 
paration of Rate Schedules, Apecatels, 
Examinations, Reports, Special In- 
vestigations of Public Utility 


Properties 
111 West Monroe Street Munsey Building 
Chicago, Illinois Baltimore, Maryland 





were 


DAVIDSON , inc. 
ENGINEERS 


Continental and Commercial National Bank Building 
CHICAGO 











HOLLADAY, NEGSTAD & CO., lnc. 


Consulting Engineers 


Power Plants, Utilities, Industries, 
Designs, Estimates, Valuations, Reports, 
Organization and Management 


109 N. Dearborn St. Chicago, Ill 


CONSULTING and 
CONSTRUCTION ENGINEERS 
PUBLIC SERVICE PROPERTIES 
FINANCED AND MANAGED 
60 Pine Street 





A card in this Directory insures an invitation to offer bids on 
Municipal, Industrial and Private Engineering Projects, Light and 
Heating, Power Transmission, Hydro Electric Developments, Mod- 
ern Efficiency Methods, and General Civil, Mechanical and Elec- 


Write for rates. 





service. 


New York 





PATENT 


Send yous btslanse Ginect $6 Wahine, Saves time and insures better 
Attention Guaranteed. Practice. 


TRADEMARKS 
and COPYRIGHTS 


30 Years Active 


Write for terms —Book free. 


E. G. SIGGERS, Patent Lawyer 


Suite 20-25 National Union Building, Washington, D. C. 
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THE ARNOLD COMPANY is now making reports on the 
valuation of the physical property of large public utili- 
ties to financial interests negotiating relative to rates 
for service; is now making investigations of operating 
costs and_ service conditions of large public utilities for 
public commissions who are negotiating relative to 
rates for service. 





THE ARNOLD COMPANY js now preparing plans and spe- 
cifications covering complete industrial plants, railroad 
shops and central heating and power plants; is con- 
structing in accordance with its recommendations and 
plans complete industrial properties ready for service, 
thus creating complete properties from inception to 
operation; all under one contract agreement. 


THE ARNOLD COMPANY has for the past 21 years served 
clients throughout the United States and several pro- 
vinces of Canada along the above lines. 


THE ARNOLD (COMPANY 





ENGINEERS~ CONSTRUCTORS 
ELECTRICAL — CIVIL — MECHANICAL 
105 SOUTH LASALLE STREET 

CHICAGO 
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HICAGO, the city 
with the “I Will” 
spirit, hasamong its 

representative industries, the 

Commonwealth 

Edison Company 
serving a clientele of the most 
progressive industrialand com- 
mercial establishments with 

PORT DEARBORN HOTEL efficient, economical and de- 

pendable Electric Service. 


The Hotel Sherman Company, operating both the Fort 
Dearborn Hotel and the Hotel Sherman uses EDISON 
SERVICE exclusively in these representative hotels. This is an ex- 
cellent example of the usage of Central Station Service in Chicago 
because the nature of the hotel business makes necessary many 
exacting requirements. ‘The Crane 

Co., with entirely different needs, na HOTEL 
finds it eminently satisfactory. , Aye be SHERMAN 


The Commonwealth Edison 


Company added to its lines 
during the year 1915, 26,860 retail 
customers. Nineteen isolated plants 
were replaced with EDISON SERVICE 
during the year 1915 amounting to more than 
5,289 horsepower. The Company’s maxi- 
mum load increased in 1915 by 42,300 horse- 
power, or about 14% increase. 


Commonwealth 


EdisonCompany , sity sere . 
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again ° 


ongratulations 


to the members of’ the 
electrical industry and to 
the Convention City ¥¥¥ 


Che Thirty-Ninth Convention of 
Core National Electric Light 
Association 


_ is tous reminder and proof’ of the 
unceasing work of men whose efforts 
in the interest of electrical industry 
benefit both individuals and companies 

throughout America 


“Ghe New York Edison Company 


At Your Service 
General Offices: Irving Place and 1$th Street- New York City 
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GARAGE And 
/SToRe Boom 
S19 Ww OUT 


Ghe United facilities for “(7a 

electric service throughout #2 — 
the Bon h of Manha AS 204 ~2'0 ELIZAGETH /T- 
City of New York «> «a_ 


THE UNITED ELECTRIC LIGHT AND POWER COMPANY 


Branch. Offices 
General Offices « and United Electric Shops 
130 East 15“ St. NITED Broadway and 1446“S¢t. 
New YorR City Ss Broadway and 89st. 
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Brooklyn Offers Manufacturers 


A LOCATION AT THE WORLD’S COMMERCIAL 
GATE-WAY. With steamers at your door-way—bound 
for every port. With railroads running from your fac- 
tory to every city and village in the land. 


A READY-BUILT MODEL FACTORY MAY BE 
RENTED. A thousand to a million square feet of floor 
space. With every possible money-saving feature. And 
at reasonable rents. 


AN IMMENSE MARKET FOR ALMOST EVERY 
PRODUCT, right at your very plant. Ten million 
* people within a 20-mile radius. 


A LABOR-MARKET NOTABLY FREE FROM 
FLUCTUATIONS, STRIKES AND LOCKOUTS. 
With housing facilities for workmen, unique in the con- 
venience and comfort they combine. 


ELECTRIC POWER SUPPLY FROM THE 
BROOKLYN EDISON COMPANY, at less than it 
would cost you to generate, leaving you free to apply 
“Power Plant Investment” to the expansion of your 
business along profit-producing lines. 


The Industrial Bureau of the Brooklyn 
Edison Company is at YOUR serwice, 
to furnish fall and free information on 
a Brooklyn location for YOUR plant. 
Detailed data on freight rates, facilities, 
rents, taxes, etc., gladly supplied without 
expense or obligation to you. 


Edison ElectricIlluminating Company 
of Brooklyn 


General Offices, 360 Pearl St., Brooklyn, N. Y. 
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Cleveland Now Leads 


or takes high rank in the following thirty-three lines of manufacture. In industrial out- 
put it is fourth in the United States; and its position is permanently assured by funda- 
mental conditions which favor the Cleveland manufacturer. 


Astronomical }nstruments Knit Goods 
Automobiles * Machinery 
Automobile Parts Metal Stampings 
Bolts and Nuts Oils, Paints and Varnishes 
Carriage Hardware Paper Boxes 
Castings Printing and Publishing 
Chemicals Screws 
Cigars Sheet Metals 
Drop Forgings Shipbuilding 
Dry Batteries Stoves 
Electric Carbons Tacks 
Electric Lamps Tools 
Electric Welding Wire 
Hardware Wire Nails 
Hoisting Machinery Wire Fences 
Iron and Steel Wire Springs 
Women’s Outer Garments 


THE CENTER OF POPULATION: Within five hundred miles of Cleveland is more than 
one-half the total population of the United States and Canada. Cleveland is within a night’s 
ride of the Atlantic Seaboard and the Mississippi River, and is on the principal. travel 
highway between New York and Chicago. Iron ore, copper, stone, lumber, hides, wool, oils 
and other raw material are brought to Cleveland from nearby sources at a very low cost of 
transportation. 


SERVED BY NINE RAILROADS: All the Eastern trunk lines enter Cleveland, includ- 
ing nine different railroads. Transportation cost is low and facilities for shipping abundant. 
By boat, Cleveland has practically EXPRESS service at FREIGHT RATES to the prin- 
cipal ports on the Great Lakes during eight months of the year. 


ABUNDANT LABOR: Cleveland has always enjoyed an unusual supply of high grade 
labor. There has been less serious labor trouble here than in any other large manufactur- 
ing center. The great diversity of Cleveland industries and attractive living conditions are 
a favorable factor in the labor situation. Cleveland is a city of homes, where modern con- 
veniences and healthy surroundings can be had by the working man at a very moderate cost. 


CHEAP POWER: Cleveland is near to immense coal fields of high quality coal for steam 
purposes. This means cheap fuel. Natural gas piped from West Virginia is also available 
for industrial uses at low cost. Electric power from Central Station is still more economical. 
The rates are so attractive that even the largest users of power prefer to buy Illuminating 
Service to making their own power. 


Manufacturers who desire a better location, better shipping facilities, less labor trouble and 
cheaper power, are invited to correspond with the Cleveland Chamber of Commerce, or 
address 


The Cleveland Electric Illuminating 
Company 


“Not Merely Electric Light and Power, but also Illuminating Service. 
There is a Difference.” 
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Central Station 
Power Service 


N adequate power supply is a 
valuable asset to any com- 
munity, but it should not 

only be adequate—it must also be 
reliable and economical. 


That these three essentials are 
characteristic of Philadelphia Elec- 
tric Service is evidenced by the fact 
that three of Philadelphia’s public 
utilities use our service; that the 
Baldwin Locomotive Works; the Midvale 
Steel and Ordnance Company; the Ameri- 
can Viscose Company; the Wm. Cramp 
and Sons Ship and Engine Building 
Company: the Girard Point Grain Stor- 
age Company all use our service for a 
total of over 60,000 kilowatts. 

This explains why so many prominent 
manufacturing establishments in this 
territory have ceased to operate their 
own power plants and have contracted 
for our service, and also why so many 
outside manufacturers have located in 
Philadelphia. 
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For Future Prosperity 
Plan Now — 


To msure international publicity for your produgt 


To bring it to the attention of the largest and 
richest buying public in the world 


To provide your business with a lasting tonic 


To establish yourself among the prosperous man- 
ufacturers of the country 


Rent Space at 


The Electrical Exposition 
and Motor Show of 1916 


Grand Central Palace 


Lexington Avenue and 46th Street 
New York City 


October 11th to 21st, 1916 


Communicate with 124 West 42nd Street 
George F Parker, Vice-President New York City 
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Phantom view of short shank pin 
for Bo-Arrow Arm 





Sectional view of sheet steel thim- 
ble, showing cork disc for taking 
up expansion of pin and maintain- 
ing a secure seat for the insulator. 


NEW YORK 








Peirce Forged Steel Pins 


_For Your High Voltage Lines 


k Most transmission line failures are caused by punc- 
tured insulators or broken pins. 


You can eliminate these two sources of expensive 
shut-downs by using Peirce Steel Pins with the new 
sheet steel separable thimbles. 


Several recent investigations of insulator failures by groups 
of operating engineers have shown that most of the insulators 
punctured by abnormal line voltages have had the old type of 
cast iron thimble cemented in them for some time, and that the 
susceptibility to puncture of a given insulator depends not on the 
length of time it has been in actual line service, but on the length 
of time it has had a cast iron thimble cemented in it and has 
accordingly been subjected to the mechanical stresses set up by 
the expansion and contraction of this comparatively large body 
of metal. These stresses do not rupture the porcelain nor pro- 
duce any visible, result, but they change the molecular structure 
of the porcelain so as to lower its insulating value to a point 
where it is punctured by the first high voltage stress applied to it 
by a lightning discharge or a surge. This was formerly called 
electrical fatigue, but it has been pretty definitely determined to 
be of mechanical origin. 


If you use Peirce Forged Steel Pins you will be entirely free 
from this kind of insulator trouble. The Peirce sheet steel thim- 
ble, 3/64” thick, contains too little metal for its expansion to 
affect the porcelain, and the expansion of the pin itself, inside 
the thimble, is taken care of in the manner illustrated at the left. 
The thimble fits loosely on the threads of the pin, but a solid 
seat for the insulator is secured by placing a cork disc in the top 
of the thimble so that it is compressed between the top of the 
pin and the thimble when the insulator is screwed on. When the 
pin expands, its threads slide up into the threads of the thimble 
without exerting any bursting pressure on the insulator, and the 
only stress applied is additional compression on the cork disc. 


You can eliminate broken pin trouble, too. Each Peirce Pin 
is forged from a bar of open hearth steel, without a single welded 
joint, and is thoroughly dependable. Moreover, you can get in 
the Peirce line a pin of the proper strength for your line condi- 
tions because we make all sizes of them in two classes: a 1500 
pound series and a 3000 pound series, any size of which will 
stand its rated load, applied as a dead-ended wire, with a deflec- 
tion of less than 10 degrees and without danger to the insulator. 


Look up these Pins on pages 50 to 62 of your Hubbard Cat- 
alogue or send for our Pin booklet, “Continuity and How.” 


The Hardware MAKES the Line 
Hubbard Makes THE Hardware 


HUBBARD AND COMPANY 


PITTSBURGH 


CHICAGO SAN FRANCISCO 
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THOMAS INSULATORS 


Nos. 1124 and 1090 
SUSPENSION TYPE 


were specified for 
high tension insula- 
tor duty on the lines 
of the Turners Falls 
Power and Electric 
Company, in Massa- 
chusetts. Careful 
tests and investiga- 
tions preceded the 
decision of the com- 
pany’s engineers to 
use Thomas Insula- 
tors. They are in 
service on some of 
the most important 
power transmission 
lines in the country. 
Always of uniformly, 
high electrical and 
mechanical effi- 
ciency. 


The R. Thomas & Sons Co. 


Established 1873 Incorporated 1892 
Main Office: East Liverpool, Ohio 
Factories: East Liverpool, O., Lisbon, O. 

Sales Osean 
61 Broadway, New York 055 Old Colony Bldg., Chicazo 
Canadian Agents: Sesthans Electric Co., Ltd. 
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Pd A New Catalog Just Issued 

|" HIGH TENSION SWITCHING APPARATUS 

and Accessories for Central Station 
and Outdoor Use 


Disconnecting Switches— Indoor, Outdoor, Pole 
Top, Outdoor Sub-stations, Choke Coils, Fuse 
Mountings. Bus Supports. Write for Catalog now 


ROYAL ELECTRIC MANUFACTURING CO., 666 East Fortieth Street, CHICAGO 















The only manufacturer of 
VULCANIZED FIBRE SPECIALTIES 
CO with a factory in the 
“wre CHICAGO DISTRICT 
Snaual Valeaninea Pibre Pn joe Ley 


SAVE TIME A TRANSPORTA: TION CHARGES 
619-31 War Warkictes we ts S - ort, Pen bvania 
Cleveland Office, 906 Hippodrome Bldg. inlacet 








ALLEN COMMUTATOR . 
LUBRICANT 


is especially prepared for use on 
commutators using either copper 
or carbon brushes, and contains 
no acid or destructive ingredient. 
Sample for your dealer’s name. 


L. B. ALLEN CO., Inc 
4554 N. Lincoln St., Chicago, Ul. 














Mesco Q@@@® Products 


— 
Snap Switches, Push Button Switches, Separable Attach- 
ment Plug, and some other things. 
Mesco Products’ Catalog mailed to the trade. Mention 
Electrical Review. 


MANHATTAN ELECTRICAL SUPPLY CO. 
New York Chicago St. Louis San Francisco 

















KUHLMAN Improved Type 
Distributing Transformer 


In Kuhiman Distributing Transformers in sizes of 
from one to fifty K.V.A. capacity, losses have been 
reduced to the lowest practical limit—and all me- 
chanical complications have been eliminated, thereby 
increasing the factors of durability and safety. 

We will gladly quote on special transformer equip- 
ment and assure prompt shipment. 


Write for catalog and bulletins. 


KUHLMAN ELECTRIC CO., ®4ici* 








Ca 


Single Phase Motors 


will develop more 
starting torque with 
less starting current 
than any other type 
of alternating cur- 
rent motor. Stand- 
ard construction 
gives— 





Starting torque more 
than 3 times full load torque— 

Starting current less than 3 times full load 
current— 

A graphic proof of the above statements will 
be supplied to Central Station Operators if 
they will write us. 

1/10 to 30 h. p.—25 to 140 Cycles. 


THEY KEEP-A-RUNNING 


Century Electric Company 


19th, Pine to Olive Sts.. St. Louis, Mo., U.S.A. 
. 212 
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VICTOR INSULATORS 


march with progress 
and civilization 


The transmission of electrical 
energy, that great factor of 
progress, depends in large 
measure on the strength and 
efficiency of the line insula- 
The fact that Victor 
Insulators are standard 
equipment on important 
transmission systems of this 
or any other country, is first 
hand evidence of the regard 
in which Victor Insulators 
are held by the big transmis- 
sion engineers. 


The Locke Insulator Mfg. Co. 
Victor, N. Y. 


New York Office, 50 Church Street 














TYPE “S. D.” SUB-STATION 


A Complete Steel Tower 
Outdoor Equipment 


S {ASK FOR BULLETIN NO. 13 








HIGH! TENSION 
EQUIPMENT 


Outdoor Sub-Stations 
Lightning Arresters 
Choke Coils, S. & C. Fuses 





“P.M.” Pole Top Switches 
Air Break — Ice Proof 
Locked Type Handle 


Service Quality 





TYPE “S. D.” STEEL TOWER 
OUTDOOR STATIONS 
WITH JIB CRANES 





, “UNIT TYPE” INDOOR FORM 


DISCONNECTS — FUSES 
BUS BAR SUPPORTS 


Ask for TECHNICAL BULLETINS 

















DELTA-STAR ELECTRIC 
COMPANY 


2433-2443 FULTON ST. 
CHICAGO 








TYPE “P. M.” 66,000 V. SWITCH 


Double Break P. C. R. Phase 
Locking Type Handle 


ASK FOR BULLETIN NO. 3 
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~~ !) IMMEDIATE DELIVERY 
« ae a one Mi Can be made on 














a 650 Galvanized Steel Poles 


‘5 A change in transmission line plans 
. leaves 650 poles of the dimensions 
shown, in our stock, ready for im- 
mediate delivery. 





87°.0* 


1D + +B engjes 
2i- 


An opportunity for your line exten- 
sions this spring. 








* Milliken Brothers, Incorporated 
Milliken, Staten Island, New York City 


STRUCTURAL STEEL 
of all kinds 
Write for Booklet 
5 “Multiple Unit System Steel Shed Construction ”’ 





























NEW AND USED Ba Bl 
Electrical and Steam Equipment "Sold 


Alternating and Direct Current Units, Belted 
Dynamos, Engines, Rotary Converters and 
Transformers, Motor Generator Sets, Motors, 
etc., always in stock. The largest manufac- 














turers in the country are installing used ; 

CRAIG’S “Q & A” BOOK is one of the best and 
apparatus and hundreds of them are among most practical electrical books put on the market this 
our regular customers. Write to us for some year. (THIRD EDITION JUST OUT.) Operators, 





contractors and electricians in gen- 
eral will find it extremely useful 
in connection with their work and 
well worth the price. But you 
don’t have to take our word. You 
may send it back if you don’t need 
it in your business. 


Subjects Covered 


of their names and also for our latest list of 
apparatus on hand. 


McGovern & Company, Inc. 
114 Liberty Street, New York, N. Y. 














ANNUNCIATORS » ied -seaenn 
Are known for Keetiers | Wires 
their quality. A, & eration and 


260 pages, 200 illustrations. Neatly 


They are built for bound in soft leather. 
those who want the «EXAMINATION OFFER 


best—with economy. Send us $1.50—we mall the book to you for examination. If 
. ote coven Gore ee eS ee 
Write for Circular 29R return it to us and your money will be refunded. 


W. R. OSTRANDER & CO. Electrical Review and Western Electrician 
22 Dey Street New York 608 South Dearborn Street, Chicago 


$1.50 












































May 20, 1916 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 131 





Moloney 
High - Tension 
Transformers 


Moloney 
High - Tension 
Transformers 


operate at low tempera- 
ture. This is due to a 
thorough system of venti- 
lation. 

Large oil ducts are pro- 
vided in both high and 
low tension windings, in 
order that the free circu- 
lation of oil will be in 
direct contact with all 
parts of the windings. 
They are built right me- 
chanically and electrically 
and will withstand most 
severe operating condi- 
tions. 


are furnished in all sizes 
for both lighting and 
power service and are 
built according to the lat- 
est and most improved 
designs. All windings 
are properly braced to 
withstand excessive mo- 
mentary overload. The 
end turns of the windings 
are heavily reinforced to 
withstand surges and 
lightning discharges. 





66000 Volt, Type C Transformers 





13200 Volts, 1 to 10 Kva. 13200 Volts, 15 to 100 Kva. 22000 and 33000, 5 to 75 Kva. 


Moloney Electric Co. 


Factories: St. Louis and Windsor 
District Offices: 


New York Chicago San Francisco 
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LA first cost coupled to small up- 
keep is a combination covered by 
Rothmotors. A cheap motor is the 
most expensive in the end if the cost 
of upkeep is high. 


Every purchaser of a Rothmotor knows 
that back of each motor is the experi- 


ence of a score of experts—men who 
n om have delved deep into every phase of 
A : the motor industry. 
To MEY ntal n because they make good always. Thou- 
sands are in successful use in large and 
> = small industrial and other institutions. 


Get These Motor Facts 


Everyone interested in motors should have a copy of our Bulletin No. 182, 
describing the how and why of the different kinds of Rothmotors. Send us a 
Postal today.for a copy. 


Roth Bros. @ Co. 


1404 West Adams Street, Chicago, III. 


Cost Little Io Buy 


Rothmotors are popular everywhere 























PERFECTION BRUSHES 
FOR EVERY TYPE OF DYNAMO AND MOTOR 


We also manu- Leaf Brushes for Central Station Dynamos 
aot : a . Jacture CARBON 
Perfection Woven Wire Brush BRUSHES and can duplicate 

Quotations on Request anything wantedinthe brush line 


PERFECTION SUPPLY COMPANY, 100 Park Place, New York 





























THE BABCOCK & WILCOX COMPANY, 85 Liberty St. NEW YORK 


BABCOCK & WILCOX, STIRLING, RUST 


WATER TUBE STEAM, BOILERS 


Steam Superheaters WORKS: BAYONNE, N.J., BARBERTON, OHIO. echanical Stekers 
SRANGH OFFICES = ae 


BOSTON, 35 Federal Street eve. 435 Seventeenth Street CINCINNATI, 0., Traction Bullding 
PITTSBURGH. ADepealt Bank Bits CCAD taoveestee Bunton SEATTLE, Metual Life Buliding 

> ‘armers’ 3 5 
SAN FRANCISCO, Sheldon Bullding ATLANTA, GA., Candler HAVANA, CUBA, 11634 Calle de la Habana 
NEW ORLEANS, Shubert Arcade CLEVELAND, New England Buliging LOS ANGELES, American Bank Bullding 











NUNGESSER 





“FIRST BECAUSE THEY LAST” 
G killful design, careful construction, and the liberal 
use of the best materials, have made possible the 


OF Ta lela Brus hes increasing demand for 
waite Ridgway Equipment 
NUNGESSER CARBON & BATTERY WORKS —__———_ 


OF NATIONAL CARBON COMPANY, CLEVELAND, OHIO Ridgway Dynamo & Engine Company 
Ridgway, Pa. 
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Meadows Safety Electric Power Washer 


IF’ you are looking for a Power Washer 


that is— the most convenient 
the greatest time and labor saver 
the most economical 


that has— the very best materials 
the very best construction 


that does— the very best work 
and is— absolutely safe 


THEN you are looking for a ‘Zteadows, Power Washer 


Write for Booklets and Prices 


The Meadows Manufacturing Company 


Pontiac, Illinois 
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Commonwealth Edison 


Repair Shops 


High grade machine work of all kinds—Dynamos, 
Motors, Transformers, Arc Lamps and Appliances 


*Phone Randolph 1280—Correspondence Solicited 
38 North Market Street, as 


Glad to Take Up With You 
any questions involving the use of the right 
dynamos in the right places. 

Eck Dynamos 

are conservatively rated, honestly construct- 
~y fully guaranteed, have a 12 years’ rec- 
ord of successful performance behind them, 
and may be had in 30 different frame types 
—.035 to 15 k. w. 

Send for Bulletin No. 39. 

Simple in Design—Sturdy in Construction—Satisfactory in service— Dyneme on 24 Ss ge Co. 
4 te 35 H. P. Literature on request. 


PEERLESS ELECTRIC CO. Warren, Ohio 
Chicago Sales Agents: 


The Electrical Machinery Sales Co., 836 Webster Buildirg ALTERNATORS 
Vertical Type 

67% Larger Income—Same Cost. For 

direct Ce | to water-wheel shafts 


for Power se Service. 20 
K.W. to 1,000 Ww. 


Electric adie Company 


Minneapolis - - Minn. 


@2 























a — SE éé * 
Our Noiseless GO Martin” Rotary Converter 


pO reew ers eewwrnr ns: /« 


invasion 


The garage and movie 
man’s best friend. Delivers 
60 to 220 volts D. C. from 
110, 220, 440 volt, 25, 30 or 
60 cycle A. C. lines. Ratio 
of output to input is high. 
Simple to operate—skilled 
help not required. Many in- 
stalled in industrial plants 
for electric hoist, lifting 
magnet and electro-mag- 
netic tool operation. 








Write for full particulars 


Northwestern Electric Company 


, 613 W. Adams pn Chicago 1457 Broadway, New York 
ls 16 Bishep St., Montreal, Quebec 
soe Tyrrel Bidg., Toronto, Ontario 


iran 
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OTORS, GENERATORS, TRANSFORMERS -IN ALL SIZES: IN ALL TYPES, FOR ALL PURPOSES 





Form L, D.C. Motor 
1-5 to 7.5 H.P, 


Motors 
in all 
sizes 


Form I, D.C. Motor 
3% to 50 H.P. 


Write for 








LIKE THE PYRAMIDS 


BUILT TO LAST 


Form LL, D.C. Motor 
1-20 to % H.P. 


Form SS, A.C. Motor, 
1/20 to 4% H.P. 











Induction Motors 
% to 300 H.P. and 
Larger 


Motors 
for all 
purposes 


Form H, D.C. otor 


25 to 225 H.P. 


Bulletins 











BALTIMORE 


CINCINNATI 


NEW HAVEN PITTSBURG 





I =. =Ic == 


cess 


1 






COMPANY 
AMPERE. N.J 


BIRMINGHAM CLEVELAND 


NEWARK ST. PAUL 
U ‘ BOSTON DENVER 


NEW YORK SAN FRANCISCO 
PHILADELPHIA SYRACUSE 





























CHICAGO DETROIT 
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Is the Gas Truck the Economic Equal of 
the Electric in City and Suburb? 


City and suburb is the key to that question. We grant, at once, its rightful 
field to the gas truck. As well deny the gas pleasure car’s fitness to make 
long runs and few stops as to argue against the gas truck in its logical field. 


But think of the gas truck on short hauls with many 
stops. 

Does the chauffeur stop his engine while the gas 
truck waits for the traffic man’s signal? 

The electric truck consumes no power except when 
moving. 

And when the traffic man gives the signal, which 
truck gets under way first? 

Of two trucks —one gas, the other electric—started 
at the same time over a short haul in congested traffic 


with many stops, the electric will lead the way home 


nine times out of ten. 

Tires and “fuel” are big items in trucking. On 
electrics tires generally outrun their guaranteed mile- 
age—and gasoline is going up fast. 

The dependence you can put in your trucks has a 
lot to do with their economy. mony the first three 
years—the best years in a gas truck’s life—the average 

as truck is out of commission four times as much as a 

. V. Electric. 


You’ll understand why if you’ll compare the compli- 
cated mechanism of a gas engine with the simple motor 
of an electric—about as complex as an electric fan. 

These statements are not mere generalities—every 
one has been worked out time and again in practically 
every kind of business during the fifteen years we’ve 
been making G. V. Electric Trucks. 

The results we can quote you are not claims, they’re 
the figures at the bottom of the cost expert’s columns. 

We can prove to you that, in 85% of all city and 
suburban trucking, the G. V. Electric Trucks are the 
most economical—the most efficient. 

If we couldn’t do so, how could we have over 22% of 
all the motor trucks in New York City? You know 
what it means to try to ‘‘get’’ New York. 

Our records of performance cover 75 industries and 
15 years. Liye merge | contain figures that apply to 
your business. They are yours—for the asking. Just 
tell us your line of business and see if we can’t save 
you money. 





This is one of a series of advertisements we are running in the national magazines and metropolitan newspapers. We are educat- 
ing the merchants and manufacturers of your city to the value of the electric truck. 

Have you done your part to secure the benefit of this advertising for your “‘off-peak’’? Do you set the truckers of your city the 
example of using electric trucks; or are you wasting money and opportunity by using gas vehicles? 

If you want to know more of the marvelous strides the G. V. Trucks are making under central station cooperation in many major 
cities, write us for further particulars and you will get them at once in convincing quantities—and to the point. 


Don’t fail to see our N. E. L. A. exhibit in space 47 at the Auditorium 


GENERAL VEHICLE COMPANY, Inc. 


ie General Office and Factory: Long Island City, New York © 
ay 
SR Dealers in open territory are invited to correspond 


NEW YORK CHICAGO BOSTON PHILADELPHIA 
1662 , 
UNL UUUTAAI 











Six Models: 1,000 to 10,000 pounds capacity 
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\ I T E take this occasion to thank the central 


station companies throughout the 


United States for the splendid co-operation 
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they have extended the past year toward the 


ai AY 


promotion of the electric vehicle industry. 
And we are fully appreciative of the im- 
i portant part they have played in the reali- 
zation of a 300 per cent increase in the sales 


of electric pleasure cars during the first 
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quarter of 1916 as compared to the first 


| quarter of 1915. 
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| ANDERSON ELECTRIC CAR COMPANY 


| MAKERS OF DETROIT ELECTRICS 
DETROIT MICHIGAN 


A ETP TPT yy Ty 


AO 


yyy 
at 


ha 


YY 
Ps 








| e : 
LA ELECTRIC 


WORLD’S LARGEST BUILDERS OF ENCLOSED AUTOMOBILES 
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N. E. L. A. Convention Number 


May 20, 1916 


The National Electric Light Association Conven- 
tion Number—this issue—strikes a High Point in Electrical 
Journalism. 


The Splendid Array of Extraordinary Articles 
included in the Reading Pages is Practically the Last 
Word upon each of the Important Subjects discussed. 


There may be somewhere someone who might 
write more entertainingly or with greater authority upon 
these subjects—but We Don’t Know Where They Are! The 
Men Behind the Issue are On the Firing Line. They are 
Doing Things. Their words may be accepted as coming 
straight out of Great Experience and Practical Utilization 
of Practical Ideas. 


The Advertising Pages are Right in Line. They 
are Tone-True and Look Good, and are Written for the 
Honest, Business-like Consideration of the Men for Whom 
the Paper is Published—tthe Live Ones of the Industry: the 
Super-Serious; the More-Than-Usually Intelligent; the Big 
Boys susceptible to being Favorably Affected by Honest 
Advertising. 


—— REVIEW 
WESTERN ELECTRICIAN 


608 South Dearborn St. 
CHICAGO 
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Convention Report Number 
May 27, 1916 


If your Reservation for Advertising Space is not 
in, Take a Good Look at this issue, and then Speed the 
Specification. Next week’s issue, along with this Conven- 
tion Number have a way of being referred to again and 
again. 


Those Who Did Not Get There will be on the 
Watch for Early Information. The First Thing the Con- 
vention Attendant will do when he gets back home will 
be to Check Up and See What Kind of a Report We Made 
of It! 


The Report Will be There! All of it. From the 
Arrival of the Trains to the Dismantling of the Big 
Exhibit! And a Lot of Other Interesting and Valuable 
Material Crowded Out of the Convention Number. 


Advertising Forms Close May 24. You Have 
Time to Repeat or Order an Entirely New Presentation. 
But we Must Know Promptly. 


re REVIEW 
WESTERN ELECTRICIAN 


~ 608 South Dearborn St. 
CHICAGO 
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CONDENSERS, 5 
Allis - Chalmers Manufacturing 
‘0. 
Tenens, Morse & Co. 
Weettag oa Machine Co. 
CONDUIT R 
Standard - Cable Co. 
Western Electric Co. 


Alphaduct Co. 

American Circular Loom Co. 

Central Electric Co. 

Clifton Mfg. Co. 

Enameled Metals Co. 

National Metal Molding Co. 

Tubular Woven Fabric Co. 

Western Conduit Co. 

Western Electric Co. 
CONDUIT, Underground 

Composition, re, Wood 

American Conduit Co. 

Camp Co., B. 

Fibre Conduit Co. 

National Fireproofing Co. 
CONDUIT ENGINEERS & CON- 

TRACTORS. 

Gest, G. M. 

Standard Underground Cable &. 

Turner Improvement Co., J 

a Electric & Mie. 
0. 


ue. 


CONDUIT FITTINGS. 

Killark Electric Mfg. Co. 
CONDUIT THREADERS. 

Delta- Star Electric Co. 
CONNECT: 
Clark Electric & Mfg. Co. 
Delta-Star Electric Co. 
Electrical Engineers’ Equipment 


Co. 
Metropolitan Engineering Co. 

Mueller & Co., R. S. 

Ohio Brass Co, 
CONSTRUCTION, Engineering. 

Arnold Co. 

Baehr, Wm. 

Byllesby & on M. 

— bemeiaeed Equipment 


New England Butt Co. 
Stone & Webster Eng. ge. 
White Companies, J. 
CONTROLLERS, AUTOMATIO, 
jad Automobile Lighting Sys- 
ems. 
Ward-Leonard Electric Co, 
CONTROLLERS, tin le 
—_ - Chalmers pa RT 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Ward Leonard Electric Co. 
Woetuanouse Electric & 


CONVERTERS, ROTARY. 
Fairbanks, Morse & Co. 
General Electric Co. 
Northwestern Electric Co. 
0o Electric. 


Mfg. 


Cutler-Hammer Mf; Co. 
General Electric Ce. 

Globe Stove & Range Co. 
Hughes Electric Heating Co. 
Manhattan Electrical Supply Co. 
Simplex Electric Heating Co. 
Western Electric Co. 
Westinghouse LEiectric & Mfg. 


Co. 
COPPERS, Battery. 
Manhattan a ogy Supply Ce, 
Western Electric Co. 
CORD, Braided. 
Samson Cordage Works. 
COUNTING MACHINES. 
National Scale Co. 
NES AND HOISTS. 
— Chalmers Manufacturing 


Crocker-Wheeler Co. 
Fairbenite, Morse & Co, 

Prague Electric Works. 

CRANE MOTORS. 

Crocker-Wheeler Co. 
— qmectrie Co. 

enera ectric Co., Ft. 

— Wayne 


Wagner Elec. Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


0. 
CROSS ARMS (Wood). 
American Bridge Co. 
Humbird Lumber Co. 
Lindsley Brothers Co. 
ING IRONS, Electric. 
Central Elec. Co. 
Manhattan Electrical Supply. ae 
Simplex Electric Heatin 
Wenenoue Electric & 


cuT.oUTS, 
Couskinaiion” Rosette — 
Bases. 


Bryant Electric Co. 
c. & P. Electric Works. 


CUT-OUTS, 


DRINK MIXERS, 
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Central Electric Co. 
Chicago Fuse Mfg. Co. 
Sommonwealth Edison Co. 
Detroit Fuse & Mfg. Co. 
D & W Fuse Co. 
General Electric Co. 


Hart Mfg. Co. 
Manhattan Electrical Supply Co. 
Trumbull Elec. Mfg. Co. 


Western Electric Co. 
—— Electric & Mfg. 


cUT-oUTS, Are Light. 


Brady Electric Mfg. Co. 
Bryant Electric Co. 

Cutter Co., George. 

General Electric Co. 

General Electric Co., Ft. Wayne 


Dept. 
Metropolitan Engineering Co. 
Transformer. 
Central Electric Co. 
D & W Fuse Co. 
General Electric Supply Co. 
Delta-Star Electric Co. 
General Electric Co. 
Metropolitan Engineering Co. 
Schweitzer & Conrad, Inc, 
Wagner Elec. Mfg. Co. 
Westinghouse Electric & Mfg. 


Co 
DAMS, MOVABLE. 


American Bridge Co. 


DECORATIVE LIGHTING. 


Central Electric Co. 
General Electric Co. 
Manhattan Electrical Supply Co. 


DERRICKS. 


American Bridge Co. 


DIRECT MOTOR DRIVES. 


Crocker-Wheeler Co. 

Electric Machinery Co. 

Electric Controller & Mfg. Co. 
Fairbanks, Morse & Co. 
General Electric Co. 

Roth Bros. & Co. 

Wagner Elec. Mfg. Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
DOOR SWITCHES. 


Cutler-Hammer Mfg. Co. 


Hart ‘0. 
DRILLS wi BITS, Electricians’. 


Morse Twist Drill & Machine Co. 
ye ys & Co. 

Orr & Lockett Hardware Co. 
Motor Driven. 
Hamilton-Beach Mfg. Co. 


ELECTRIC VEHICLES, 


General Vehicle Co. 


a -PLATING MACHIN- 


Y. 
Crocker-Wheeler Co. 
Fairbanks, Morse & Co. 
General Electric Co. 
Genera! Electric Co., Ft. Wayne 
Dept. 
Sprague Electric Works. 
Westinghouse Electric & Mfg. 
Co. 


ELEVATING TRUCKS. 
ENGINEERS & CONTRACTORS. 


American Bridge Co. 
Arnold Co. 
Baehr, Wm. A. 
Badt-Westburg Electric Co. 
Byllesby & Co., H. M. 
Jackson, D. C. & W. B. 
Lyndon, Lamar. 
McMeen & Miller. 
Newgard & Co., 
Norton & Bird. 
Pillsbury, Chas. A 
Sargent & Lundy 
Stone & Webster 
Corporation. 
Turner Improvement Co., J. W. 
Western Electric Co. 
White Companies, J. G. 
Woodmansee & Davidson, 


Henry. 


Engineering 


Ine. 


ENGINES, Gas and Gasoline. 


Allis- Chalmers Manufacturing 


0. 
Fairbanks, Morse & Co. 
Westinghouse Machine Co. 


ENGINES, Oil 


il. 
Fairbanks, Morse & Co. 


ENGINES, 


Steam. 
—- Chalmers Manufacturing 
wurray Iron Works Co. 
Ridgway Dynamo & Engine Co. 
Westinghouse Machine Co. 


FANS, Motor and Disc. 


Central Electric Co. 

Century Electric Co. 

Crocker-Wheeler Co. 

Eck Dynamo & Motor Co. 

Emerson Electric Mfg. Co. 

Fairbanks, Morse & Co. 

General Electric Co. 

—— Electric Co., Ft. Wayne 
Dep 

Hunter Fan & Motor 


Co. 
Manhattan Electrical Supply Co. 


Menominee Electric Mfg. Co. 

Peerless Electric Co. 

Robbins. & Myers Co. 

Sprague Electric Works. 

Wagner Elec. Mfg. Co. 

Western Electric Co. 

bat. ~ecegmeeae Electric & Mfg. 
0. 











FAULT FINDERS, Electric. 
i Controller & Mfg. Co. 
Continental Fibre Co. 
Diamond State Fibre Co. 


FIRE ALARMS. 
The a.  weeme & Manu- 


CL AGH art A 
FIRE 8, Electric. 
pay Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
FITTINGS, Conduit Terminals, 
Bushings, Entrance Caps. 
Killark Electric Mfg. Co. 
National Metal Molding Co. 
Phelps, James C, 
Sprague Electric Works. 
FIXTURES, Electric and Gas. 
Beardslee’ Chandelier Mfg. Co, 
Benjamin Electric Co. 
Central Electric Co. 
Delta-Star Electric Co. 
Edwards saa Fixture Co. 
Faries Mfg. 
Federal ly System (Electric). 
Mohrlite Co 
Phoenix Glass Co. 
Western Electric Co. 
FIXTURES, Indirect Lighting. 
Beardslee Chandelier Mfg. Co. 
Central Electric Co. 
General Electric Co. 
FIXTURES, Show Case. 
Benjamin Electric Mfg. Co. 
Central Electric Co. 
Johns- me. Bien Co., HZ. W. 
of 
mpbell Elestric Co. 
FLASHLIGHTS. 
Delta-Star Electric Co. 
FLAT IRONS, Electric. 
Central Electric Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Manhattan Electrical Supply Co. 
Simplex Electric Heating Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
FLUXES, Soldering. 
Allen Co., Inc., L. B. 
Blake Signal & Mfg. Co. 
Burnley Battery & Mfg. Co. 
Chicago Fuse Mfg. Co. 
McGill Mfg. Co. 
Semhateen’ Electrical Supply Co. 
Western Electric Co. 
FORGINGS. 
American Bridge Co. 
FUSE PLUGS. 
Anderson Mfg. Co., 
Bryant Electric Co. 


J. 
D & W Fuse > 
Daum Co., 
General Tlectric’ Co. 
Stanley & Patterson. 
Western Electric Co. 
a Electric & Mfg. 


FUSE. WIRE. 
General Electric Co. 
Western Electric Co. 

FUSES. 
Bryant Electric Co. 
Central Electric Co, 
Chicago Fuse Mfg. Co. 
D& Fuse Co. 
Daum, A. ‘0. 
Detroit Fuse "& Mfg. Co. 
Delta-Star Electric Co. 
Economy Fuse & Mfg. Co. 
Federal Sign System (Electric). 
General Electric Co. 
Metropolitan Engineering Co. 
Schweitzer & Conrad, Inc. 
Westinghouse Electric & Mfg. 


GAT HEAD. 
Tanaten Bridge Co. 
GEARS, Rawhide and Composi- 


on, 
Diamond State Fibre Co. 
General Electric Co. 
New Process Gear Corp. 
GENERATORS. 
Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 
Eck Dynamo & Motor Co. 
Electric Machinery Co. 
Fairbanks, Morse & Co. 
General Electric Co. 
General Electric Co., Ft. Wayne 


Albert & 


ept. 
Ridgway Dynamo & Engine Co. 
Wagner Elec. Mfg. Co. 

——— Electric & Mfg. 


GLASSWARE, Illuminating. 
Central Electric Co. 
Ivanhoe-Regent Works of Gen- 

eral Electric Co. 
Western Electric Co. 
LOBES, Arc Light. 
(Outer and Inner.) 
General Electric Co. 
Newgard Co., Henry. 
Western Electric Co. 
Wewaaneuse Electric & Mfg. 
0. 


GRATES. 
Murray Iron Works, 
GRIN 





NDERS. 
Hamilton-Beach Mfg. Co. 
Wisconsin Electric &o 


HEATING 
St 


HOISTING 
t 1 


INSULATING 








141 


GROUND CLAMPS 


General Electric Co. 
Hart Mfg. Co. 

Hubbard & Co, 

Sprague Electric Works. 
Thomas & Betts Co. 
Western Electric Co, 


GUARDS, Inc. 


Lam 
Benjamin Electric pute. Co. 
Hubbell, Inc., Harvey. 
McGill Mfg. Co. 


GUY CLAM 


PS. 
American Stee] & Wire Co. 
Hubbard & Co. 


HAIR DRYERS, Electric. 


Hamilton-Beach Mfg. Co. 
Shelton Electric Co. 


HANGERS, Conduit ang Moulding. 


Minerallac Electric Co. 
Western Electric Co. 


HANGERS AND CLAMPS. 


Minerallac Electric Co. 

Ohio Brass Co. 

Ostrander & Co., W. R. 
Sprague Electric Works, 
Standard Underground Cable Co, 
Thomas & Betts Co. 


HEATERS, Electric. 


Cutler-Hammer Mfg. Co. 
General Electric Co. 

Simplex Electric Heating Co. 
Western Electric Co. 
— Electric & Mfg. 


SYSTEMS, Exhaust 
eam, 
American District Steam Co. 
MACHINERY, Elec- 
ric Mine. 
a - Chalmers Manufacturing 


0. 
Fairbanks, Morse & Co. 
General Electric Co. 


HYDRAULIC MACHINERY, 


— - Chalmers Manufacturing 


INCLINATORS, CARBOY 


McCord & Co., Horace. 


INSTRUMENTS. 


Bristol Co. 

Electric Controller & Mfg. Co. 
General Electric Co. 

— Electric Co., Ft. Wayne 


a & Northrup Co. 
Manhattan Electrical Supply Co. 
Metropolitan Engineering Co. 
Roller-Smith Co. 

Schweitzer & Conrad, Inc. 
States Co. 

Wagner Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. 


oO. 
Weston Electrical Instrument Co. 


INSULATING CEMENTS. 


Dickinson Mfg. Co. 

Mechanical Rubber Co. 

hat. ~eupeamntnans Electric & Mfg. 
0. 


INSULATING MACHINERY. 


Hubbell, Inc., Harvey. 
New Engiand Butt Co. 
PAINTS AND 

COMPOUNDS. 

Chicago Mica Co. 

McGill Mfg. Co. 

Mechanical Rubber Co. 

Mica Insulator Co. 

Minerallac Electric Co. 

Sherwin-Williams Co. 

Standard Paint Co. 

Standard Underground Cable Co, 
Ward Leonard Electric Co. 

— Electric & Mfg. 

0. 


INSULATION, Hard Rubber Com- 


position, Etc. 
Continental Fibre Co. 
General Bakelite Co. 
Hemming Mfg. Co. 
Westinghouse" Electric & Mfg. 


INSULATORS, Arc Lamp. 


Andecoen Mfg. Co., Albert & 
Cutter Co., George. 

General Electric Co. 

Ohio Brass Co 


bet ~aeennes “Electric & Mfg. 
0. 


INSULATORS, Glass. 
General Electric =. 
Hemingray Glass 
Locke Inealator Mig. Co. 
Western Electric Co, 
bet ~aeemate Electric & Mfg. 
0. 


INSULATORS 2. Voltage. 
Dickinson Co. 
a. hc } Equipment 


General Electric Co. 


Locke Insulator Mfg. Co. 

VUhio Brass Co. 

Themas K., & Sons Co. 
Westinghouse LHiectric & Mfg. 


Co, 
INSULATORS, Wood. 
Mineraliac Hlectric Co. 
Westinghouse Electric 


Co. 
IRID10-PLATINUM, 
Baker & Co., Inc. 
JAKS, Battery (Glass). 
Hemingray Glass Co. 
JOINTS, Cable, 
General Electric Co. 
JOINTS, Fixture Insulating. 
Faries Mfg. Co. 
Federal Sign System (Electric). 
Thomas & Betts Co. 
KITCHEN CABINETS. 
Federal Sign System 
LACQUER, Metal. 
General Bakelite Co. 
LAMPS, Arc, 
Anderson Mfg. Co., 
J. M 


& Mfg. 


(Electric). 


Albert & 


Central Electric Co. 

General Electric Co. 

General Electric Co., 
Dept. 

Western Blectric Co. 

Westinghouse Electric & Mfg. 


Co. 
LAMPS, Incandescent. 

Anchor Electric Co. 

Central Blectric Co. 

Deuth & Co., Inc. 

Edison Lamp Works of General 
Electric Co. 

Franklin Electric Mfg. Co. 

Kentucky Electrical Co., Inc. 

Lux Mfg. Co. 


Ft. Wayne 


National Lamp Works of Gen- 
eral Electric Company, com- 
prising the following mem- 


ber divisions: 

American Electric Lamp Di- 
vision. 

Banner Electric Division. 

Boston Economy Lamp Di- 
vision. 

Brilliant Blectric Division. 

Bryan-Marsh Electric Divi- 
sion, 

Buckeye Electric Divison. 


Colonial Electric Division. 
Columbia Incandescent Lamp 
Division. 

Economical Electric Lamp 
Division. 

Elux Miniature Lamp Divi- 
sion. ° 

Federal Miniature Lamp Divi- 
sion. 

Fostoria Incandescent Lamp 
Division. 

General Incandescent Lamp 
Division. 

Monarch Incandescent Lamp 


Division. 
Munder Electric Division. 
Packard Lamp Division. 
Peerless Lamp Division. 
Shelby Lamp Division. 
Standard Electric Division. 
Sterling Blectric Lamp Divi- 
sion. 
Sunbeam Incandescent Lamp 
Division. 
New York Blectric Lamp Co. 
Western Electric Co. 
Westinghouse Lamp Co. 
LAMPS, MINIATU 7. 
Mannweiler Co., A 
LAMPS, Vapor and yaceun Tube. 
General Electric Co. 
LANTERNS. 
Manhattan Electrical Supply Co. 
weer - “waa MACHINERY, Elec- 
c. 
American Iron Machinery Co. 
LIGHTING PLANTS. 
Crocker-Wheeler Co. 
Fairbanks, Morse & Co. 
General Blectric Co. 
Ridgway Dynamo & Engine Co. 
Westinghouse Electric & Mfg. 


LIGHTNING ARRESTERS. 
, Anderson Mfg. Co., Albert & 


J. M. 

Central Electric Co. 
Delta-Star Electric Co. 
General Electric Co. 
Hubbard & Co. 
Ohio Brass Co. 
Railway and 

neering Co. 
Schweitzer & Conrad. Inc. 
Weattsateuse Electric & Mfg. 


". 

LIGHTS, Desk. 
Faries Mfg. Co. 
Federal Sign System (Electric). 

Stace. 
Electric Co. 

LINE MATERTALS 
Anpersen Mfg. Co., 


Industrial Engi- 


Albert & 


Central Blectric Co. 
General Flectric Co. 
Hubbard & Co. 
Ohio Brass Co. 
Western Blectric Co. 


Weatinghouse Electric & Mfg. 
Co. 











LOCOMOTIVES, Electric. 
General Electric Co. 
be’ eames Electric & Mfg. 


LUGS. 
Chicago Fuse Mfg. Co. 
Delta-Star Electric Co. 
— Engineers’ Equipment 


General Electric Co. 
Trumbull Electric Mfg. 
eee tay SWITCH CONTROL- 


Cutler-Hammer Mfg. Co. 

Electric Controller & Mfg. Co. 

General Electric Co, 

Sundh Electric Co. 

bey ~auagemmans Electric & Mfg. 
MAGNETOS, MAGNETO-GENER- 

ATORS AND BELLS. 

Manhattan Electrical Supply Co. 

Menominee Electric Mfg. Co. 

Western Electric Co. 

MAGNETOS, Ignition. 

General Electric Co. 
Manhattan Electrical Supply Co. 
MAGNETS, Electro, 
Acme Wire Co. 
Belden Mfg. Co, 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co 
Manhattan Electrical Supply Co. 
Sundh Electric Co 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 
Co. 

MAGNETS, Lifting. e 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
Sundh Electric Co. 

Western Electric Co. 

MAGNETS, Permanent. 

Esterline Co. 
Western Electric Co. 

MARINE FIXTURES. 

Benjamin Electric Mfg. Co. 
Delta-Star Electric Co. 
General Electric Co. 

MAST ARMS. 


Brady Electric Mfg. Co. 

Cutter Co., George. 

General Electric Co., Ft. Wayne 
Dept. 

Pittsburgh Transformer Co. 

MEASURING MACHINES (For 

Wire Measuring). 

Minneapolis Electric & Con- 


struction Co. 

New England Butt Co. 
MEDICAL APPARATUS. 

Bleadon-Dunn Co. 
METAL FITTINGS. 

Peru Electric Co. 
METAL SHEARS. 

Chicago Patented Tools Co. 
METERS, Recording. 

Bristol Co. 

Esterline Co. 

General Electric Co. 

Schweitzer & Conrad, Inc 


Westinghouse Electric & Mfg. 
Co. 
MICA, 
Chicago Mica Co. 
Mica Insulator Co. 
(Motor 


— creme 
Allis - Chalmers Manufacturing 


Co. 
Fairbanks, Morse & Co. 
General Electric Co. 
Westinghouse Electric & Mfg. 
Co. 


MOLDED INSULATION. 
Cutler-Hammer Mfg. Co. 
General Bakelite Co. 
Hemming Mfg. Co. 
bey ~eeneee ‘Electric & Mfg 


MOTORS AND DYNAMOS, 
Advance Electric Co, 
A A. is-Chalmers Manufacturing 

0. 

Central Electric Co. 
Century Electric Co, 
Crocker-Wheeler Co. 
Eck Dynamo & Motor Co. 
Electric Machinery Co. 
Emerson Electric Mfg. Co. 
Fairbanks, Morse & Co. 
General Electric Co. 
General Blectric Co., Ft. Wayne 


ept. 
Kentucky Electrical Co., 
Menominee Electric Mfg. 
Peerless Electrie Co. 
Ridgway Dynamo & Engine Co. 
Robbins & Myers Co. 
Sprague Electric Works. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Inc. 
Co. 


Co. 
Wisconsin Electric Co. 
MOULDING. 
National Metal Molding Co. 
Trumbull Electric Mfg. Co. 
OZONIZERS. 
Federal Sign System (Electric). 
General Plectric Co. 
PACKING, Steam. 
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New York moet Wire Co. 
PAINTS, Preserv 

Johns- "Manville ap ‘i. w. 

Standard Paint Co. 

Mechanical Rubber Co. 
PANELBOARDS, 

Newgard & Co., Hen 

i - Vanderpeal Electric 


PAPER iz insulating P . Fuller 
Board, Press 


Diamond State Fibre “Co. 

Mechanical Rubber Co, 
PATENT SOLICITORS, 

Duvall, Edw. 8. 

Howe, Thomas. 

Siggers, E. G Seu Satine 

Pp '. 

Leeds & rup Co. 
PHOTOMETER STANDARDS. 

Electrical Testing Laboratories. 
PIGTAILS AND FLEXIBLE 


Belden Mfg. pn 
Rome Wire Co. 

PINS AND BRACKETS, Wood. 
Electrical Engineers’ Equipment 


Co. 
Minerallac Electric Co. 
Ohio Brass Co. 
PIPE COVERINGS, STEAM. 
American District Steam Co. 
PLATFORMS (Pole Seats). 
Hubbard & Co. 
Oshkosh Mfg. Co. 
PLATINUM. 
——> ne Works. 
Baker Co. 
PLIERS, wire’ Cutting. 
Bryant Electric Co. 
Klein & Sons, Mathias. 
PLUGS AND RECEPTACLES, 
Flush. 
Bryant Electric Co. 
Cutler-Hammer Mfg. Co. 
Delta-Star Electric Co, 
General Electric Co. 
Hart Mfg. 
Manhattan Supply 
Co. 
Trumbull Blectric Mfg. Co. 
PLUGS AND RECEPTACLES, 


Power. 
Central Electric Co. 
PLUGS AND RECEPTACLES, 
Stage. 
Bryant Electric Co. 
General Electric Co. 
Hubbell, Inc., Harve 
Manhattan Electrical. ‘Supply Co. 
Western Electric Co. 
POLES, Concrete. 


0. 
Electrical 


American Steel & Wire Co, 
POLES, Steel. 

American R.. Co. 

Chapin, E Kes 


Co. 
Crawford Cedar Co. 
Lindsley Bros. Co, 
National Pole Co. 
Naugle Pole & Tie Co. 
Page & Hill Co. 
Partridge Lumber Co., T. M. 
Valentine-Clark Co. 

POLES, Wood. 

Carney & Co., B. J. 
Chapin, E. T., Co. 
Crawford Cedar Co. 
Duluth Log Co. 
Everts Lumber Co., G. W. 
Fowler Co., John H. 
Humbird Lumber Co, 
Larson Bros. Lumber Co. 
Lindsley Bros. Co. 
Morrison Lumber Co., J. W. 
National Pole Co. 
Naugle Fole & Tie Co. 
Northern White Cedar Ass’n. 
Page & HilJl Co. 
Partridge Lumber Co., T. M. 


a hoe Lumber & Pole Co., 

Sterling & Son Co., W. C. 

Torrey Cedar Co. 

Valentine-Clark Co. 

Western Electric Co. 

Western Red Cedar Ass'n, 

Wheeler-Arnold Co, 

POLE STEPS. 

American Steel & Wire Co. 

Albert & 


Anderson Mfg. Co., 
M 


J. M. 
Cutter Co., George. 
Hubbard & Co. 
Oshkosh Mfg. Co. 

PORCELAIN, oe Shapes. 

Cook Pottery Co. 
Findlay Electric Porcelain Co. 
General Porcelain Co 
Peru Electric Co. 
Thomas, R., & Sons Co. 
Westinghouse Electric & Mfg. 


Co. 
PORCELAIN, Standard. 
Cook Pottery Co. 
General Electric Co, 
General Porcelain Co. 
Illinois Electric Porcelain Co. 
Locke Insulator Mfg. Co, 
Ohio Brass Co. 
Thomas, R., & Sons Co. 
Westinghouse Electric & Mfg. 


PORTABLES, Electric Reading 
Lam 


ps. 
Herwig Art Shade & Lamp Co. 
Central Electric Co. 
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Faries Mfg. Co. 
POSTS, Lamp. 
Central Electric Co. 
Cutter Co., George. 
Delta-Star Electric Co. ‘ 
7 City Ornamental Iron 












s. 

King Foundry Co. 

Metro Hohe Engineering Co. 
POTENTIOMETERS. \ 
Leeds & Northrup Co. 

OTHEADS AND SLEEVES. 

Brady Electric Mfg. Co. 

Central Electric Co. 

Delta-Star Electric Co. 

Electrical Bagineses’ Equipment 


















0. 
General Electric Co. 
Minerallac Electric Co. 
Okonite Co., e. 
Schweitzer & Conrad, In 
Standard Underground 


Co. 
PRESERVATIVES, Wood. 
General Bakelite Co. 
PRODUCERS, Gas. 
Alli s-Chaimers Manufacturing 


Co. 
Fairbanks, Morse & Co. 
Westinghouse Machine Co. 
PROJECTORS, Electric. (Search 
Lights.) 
Amerieah Lighting Co. 
General Electric Co. 
a Electric Co., Ft. Wayne 


Dep 
PROJECTORS, es 








catie 
























D & 
PYROMETERS, Electric, 
Bristol Co. 
Leeds & y ym Co. 
PULLEYS, 







Pp. 
General "Electric Co., Ft. Wayne 
t. 






Dep 
Cutter Co., George. 
Fairbanks, Morse & Co. 
UM STEAM AND POWER. 
Fairbanks, Morse 
r. 
‘Alli's-Chalmers Manufacturing 


Morse & Co. 
NS 



















0. 
Fairbanks, 
PUSH BU le 
Central Electric Co. 
Cutler-Hammer Mfg. Co. 
Manhattan Electrical Supply Co. 
Western Electric Co. 
RACKS, Carboy. 
McCord Co., Horace 
RACKS AND RINGS, 
Distributing. 
Hubbard & Co. 
RADIATORS, Luminous. 
General Electric Co. 












Telephone 













RAIL BONDS. 
American Steel & Wire Co. 
General ae Co. , 
Ohio Brass 






Western Electric Co. 
RAIL JOINTS. 

Ohio Brass Co. 

Western Electric Co. 

RAIL BOND _— ERS. 

Roller-Smith 
RAILWAY SPECIALTIES, Elec- 


ic. 
Anderson Mfg. Co., Albert & 
M 


J. M. 
Blake Signal & Mfg. Co. 
General Electric Co. 
Ohio Brass Co. 
Western Electric Co. 
Westinghouse Electric & 
Co. 


















Mfg. 






RECEPTACLES, Sign. 

Benjamin Electric Mfg. Co. 
Bryant Electric Co 
Federal Sign System (Electric). 
General Electric Co. 
Newgard & Co., Henry 

RECEPTACLES, Weatherproof. 
Bryant Electric Co 
Federal Sign System (Electric). 
General Electric Co. 

& Co., Henry. 

Time. 

Bristol Company. 


General Electric Co. 
Wagner Elec. Mfg. Co. 
Wieseeneess Electric & Mfg. 



























REEL LS, Wire. 
Klein & Son, Mathias. 
Minneapolis Elec. & “Const. Co. 
Oshkosh Mfg. Co. 
REFLECTORS, Mirror 
Ivanhoe-Regent Works of Gen- 
eral Electric Co. 
Phoenix Glass Co. 
REPAIRS, Arma 
Boustead Electric & ay Co. 
Commonwealth Edi ‘0. 
General Electric Co. 
Wiens Electric & Mfg. 














RESISTANCE, Banks and Units. 
Cutler-Hammer Mfg. 
Electric Controller 3 Mfg. Co. 
Genera! Electric Co. 
Sprague pueeeeee Works. 
Sundh Electric Co. 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg 

Co. 
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RESISTANCE WIRE 
American Sfeel & Wire Co. 
Belden Mfg. Co. 
Driver-Harris Wire Co. 
General Electric Co. 

Moore, Alfred F. 

REVERSING 


Cutler-Hammer Mfg. 
Electric Controller *. Nits. Co. 
General Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
RHEUSTATS. 
Allis-Chalmers Manufacturing 


Co. 
Campbell Electric Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller | Mfg. Co. 
Esterline Co. 
General Electric Co. 
Generai Electric Co., Ft. Wayne 


Dept. 
sundh Electric Co. 
Sprague Electric Works. 
Ward Leonard Electric Co. 
Western Electric Co. 
Wyeeenoue Electric & Mfg. 


ROLLER BEARINGS. 
Hyatt Roller Bearing Co. 

RUNWAYS, CRANE. 
American Bridge Co. 


Fairbanks, Morse & Co. 
SECOND HAND MAC eto 
Boustead Electric & Mfg. 
General Electric Co. 
Gregory Electric Co. 
Nussbaum & Co., V. M. 
SHADE HOLDERS. 
Bryant Electric Co. 
Bridgeport Brass Co. 
Faries Mfg. Co. 
General Electric Co. 
Hubbell, Inc., Harvey. 
Western Electric Co. 
HAD ASBE 


Ss. 
Asbesto- ee | Mfg. Co. 

SHADES, M lic. 

Benjamin Siectric Mfg. Co. 

Central Electric Co. 

Cutter Co., George. 

Faries Mfg. Co. 

Federal Sign System (Electric). 

Herwig Art Shade & Lamp Co. 

Hubbell, Inc., Harvey. 

Ivanhoe-Regent Works of Gen- 
eral Electric Co. 

Ostrander & Co., W. R. 

Phoenix Glass Co. 

SHEDS, COAL onee. 
American Bridge Co. 
Fairbanks, Morse & Co. 

SHEDS, TRAI 
American Bridge Co, 

SHEETS, Iron and Steel. 
American Sheet & Tin Plate Co. 

SHOCK ABSORBERS. 
Benjamin Electric Mfg. 

SHOE DRYERS, Electric. 
Hamilton-Beach Mfg. Co. 

SIGNS, Electric. 

Federal Sign ‘System (Electric). 


SLATE, 

Davis Slate & Mfg. 

SLEEVINGS. 
Belden Mfg. Co. 
Chicago Mica Co. 
—— Underground 


Co. 


Co. 


Cable 


SLEEVES, Paper. 

Standard Underground Cable 
° 

SOCKETS AND RECEPTACLES 
Benjamin Electric Mfg. Co. 
Best Electric Co. 
Bryant Electric Co. 
Central Blectric Co. 
Cutler-Hammer Mfg. Co. 
Dickinson Mfg. Co. 
Faries Mfg. Co. 
Federal Sten System (Electric). 
General Electric Co. 
Hubbell, Inc., Harvey. 
Menominee angeeete or Co. 
Ostrander & R. 
Trumbull iestris Vite. Co. 
Western Electric Co. 
ber. — teen Electric & Mfg. 

0. 


OCKETS, Locking. 
Best Electric Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Pass & Seymour, a 
SOLDERING IRON 
Manhattan Blestrieal re A Co. 
Simplex Electric Heati 
Ward Locnars Electric o. 
Western Electric Co. 
ber “enema Blectric & Mfg. 


SPRINGS. 
American Platinum Works. 
American Steel & Wire Co. 


Manross & Sons, F. N. 
STAC 


& RIBBON. 


CONTROLLERS 


ING APPARATUS. 
Mfg. Co., Albert 


J. 
General Electric Co. 
Sundh Electric Co. 
STANDARD CELLS. 
Leeds & Northrup Co. 
Weston Electrical Instrument 
Co. 


STAPLES AND TACKS, Insulat- 


Blake Signal & Mfg. Co. 
STATIONS, Coaling. 
American Bridge oO 
Fairbanks, Morse 
STATIONS, Elevated Semwes 
American Bridge Co. 
STEEL, Structural and Tool, 


STAGE LIG 
Anderson 


Cutler- Hammer Mfg. 
Simplex Electric Heating Co. 
bet nampa Electric & Mfg. 


STOKERS, Mechanical. 
Babcock & Wilcox Co. 
Westinghouse Machine Co. 


Hughes Electric Heating Co. 
Manhattan wwe Supply Co. 
Rathbone, Sard & Co. 


a Electric & Mfg. 

oO. 

STRAIN INSULATORS. 
Agpegeee Mfg. Co., Albert & 
Generai Electric Co. 

Ohio Brass Co. 
STREET LIGHTING FIXTURES, 


Incandescent. 
Benjamin Electric Mfg. Co. 
Brady Electric Mfg. Co. 
Central Electric Co. 
Cutter Co., ae | 
Delta-Star Electric 
Federal Sign a Ry “Blectric). 
General Electric Co. 
General Electric Co., Ft. Wayne 


Dept. 
Hubbell, Inc, Harvey. 
Pittsburgh Transformer Co. 
SUB-STATIONS, Outdoor, 
Delta-Star Electric Co. 
ay 2 & Industrial Engineer- 


ng 
Schweltzer & Conrad, Inc. 
SUPPLIES, Electrical. 
dha Electric Co. 
Commonwealth Edison Co. 
Manhattan a ee ay Supply Co. 


Western Electric Co, 
SWITCHBOA RDS. (Switchboards 


Ss, 
A 4 is-Chalmers Manufacturing 


0. 
Electric Controller & Mfg. Co. 
Electrical Testing Laboratories. 
General Electric Co. 
General Electric Co., Ft. Wayne 
Dept. 
Metropolitan Engineering Co. 
Newgard & Co., Henry. 
Trumbull Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co. 
SWITCHBOARDS, Theater. 
Delta-Star Electric Co. 
Electrical Testing Laboratories. 
Trumbull Electric Mfg. Co. 


SWITCHES. 
A ae! is-Chalmers Manufacturing 
= % Mfg. Co., Albert & 


Benjamin Elec. Mfg. Co. 
Bryant Electric Co. 
Central Electric Co. 
Columbia Metal Box Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 

D & W Fuse Co. 

Delta-Star Electric Co. 

Detroit Fuse & Mfg. Co. 
Electric Controller & Mfg. Co. 
— Engineers’ Equipment 


0. 
General Electric Co. 
Hart Mfg. Co. 

Hubbell Inc., Harvey. 
Manhattan Electrical’ Supply Co. 
Menominee Electric Mfg. Co. 
Metropolitan Engineering Co. 
Minerallac Electric Co. 

Newton Mfg. C 
Ostrander & Co., W. R. 

Palmer Elec. & Mfg. Co. 
Railway & Industrial Engineer- 


ng Co. 
Royal Electric Mfg. Co., Inc. 
Schweitzer & Conrad, Inc. 
Sundh Electric Co. 
Trumbull Electric Mfg. Co. 
Western Electric Co. 
Wigetnemenss Electric & Mfg. 


TANK oil 8 
on Brides Co. 





KS, 
American Bridge Co. 





TO 
TRANSFORM 


TRANSMISSION 


TRANSMISSION ‘MATERIAL, 
TRE«: INSULATO 


TROLLEY WH 


TRUSSES, 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 
CLASSIFIED INDEX—Continued 


TAPE, Insulating. 
American Electrical Works. 
Belden Mfg. Co. 
Central Electric Co. 
Chicago Mica Co. 
D& W Co. 
General Electric Co. 
Marion Insulated Wire & Rub- 

er Co. 

Mica Insulator Co. 
Minerallac Electric Co. 
New York Insulated Wire Co. 
Okonite Co., The. 
Standard Paint Co. 
Standard Underground Cable 


Co. 
Mechanical Rubber Co, 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Co, 
TAPS, rrent, 
Bryant Electric Co. 
Benjamin Electric Mfg. Co. 
Hubbell, Inc., Harvey. 
Manhattan Electrical Supply Co. 
TELEPHONES AND SWITCH- 
BOARDS. 
Central Electric Co. 
Manhattan Electrical Supply Co. 
Menominee Electric Mfg. Co. 
Western Electric Co. 
TESTING. RATORIES, 
— Testing Laboratories, 
ne. 
Underwriters’ Laboratories, 
THERMOMETERS, Electric. 
Bristol Company. 
Leeds & Northrup. 
TIES, Pressed Steel. 
American Bridge Co. 
TIME SWITCHES. 
Campbell Electric Co. 
Hartford Time Switch Co, 
Minerallac Electric Co. 
TOGGLE BOLTS. 
Cutter Co., Geor, Re 
TOOLS, Cable Pul 
American Steel & ‘Wire Co. 
General preotrie Co. 
0. 


Roebling’s Sons Co., John 
— Insulated Wire & Cable 


TOOLS, Commutator Truing. 
General Electric Co., Ft. Wayne 
Dept. 
General Electric Co. 
TOOLS, emen’s. 
Centrai Electric Co. 
Hubbard & Co. 
Klein & Sons, Mathias. 
Oshkosh Mfg. Co. 
Schweitzer & Conrad, Inc. 
Smith & Hemenway Co., Inc. 
Sprague Electric Works. 
TOOLS, Portable Electric Polish- 
ers, = Drills, Grinders, 


Emerson *Rlectric Mfg. Co. 

General Electric Co. 

—— Electric Co., Ft. Wayne 
De 

Orr & Lockett Hardware Co. 

Robbins & Myers Co. 

Sprague Electric Works. 


Western Electric Co. 
TORCH ND FURNACES, 
Bridgeport 7 ~~ Co. 


Gasoline. 
Transmission. 
American Bridge Co. 
TOWERS, l Transmission. 
American Bridge Co. 
YS AND NOVEL 
Manhattan Electrical Supply Ce, 


A HA is- -Chalmers Manufacturing 
oO. 

Central Electric Co. 

Crocker-Wheeler Co. 

Duncan Electric Mfg. Co. 

General Electric Co. 

General Electric Co., Ft. Wayne 
Dept. 

Kuhlman Electric Co. 

Manhattan Electrical Supply Co. 

Moloney Electric Co. 

Pittsburgh Transformer Co. 

Thordarson Transformer Co. 

Wagner Electric Mfg. Co. 

her ~~amcounaamee Electric & Mfg. 


All . ~ ~~ R, . -- 
banks, Morse 

General Electric Co. 
Anderson Mfg. Co., Albert & 


J. M. 
Dickinson Mfg. Co. 
Ohio Brass Co. 


EELS. 

General Electric Co. 
LLEYS & CH 
Oshkosh Mfg. Co. 






Bridgeport : “a Co. 
Faries Mfg 

TURBINE GOVERNORS. 
Allis-Chalmers Manufacturing 


0. 
General Electric Co. 
Westinghouse Machine Co. 
TURBINES, Steam 
Al 4 is-Chalttiers Manufacturing 


TURBINES, Water. 
A o zs is-Chalmers Manufacturing 


UN DERGROUND INSTALLA- 
TIONS. 


Gest, G. M. 
Metropolitan Engineering Co. 
Standard Underground Cable Co, 
Turner Improvement Co., J. W. 
VACUUM CLEANERS. 
Central Electric Co. 
Federal Sign System (Electric). 
Hoover Suction Sweeper Co. 
Lindstrom, Smith Co. 
Menominee Electric Mfg. Co. 
Western Electric Co. 
Wisconsin Electric Co. 
VARNISH, Insulating. 
Chicago Mica Co. 
General Electric Co. 
Minerallac Electric Co. 
Sherwin-Williams Co. 
Standard Paint Co. 
— Underground Cable 
echantcal Rubber Co. 
Westinghouse Electric & Mfg. 


Co. 
VIBRATORS, 
Lindstrom, Smith Co. 
Shelton Blectric Co. 
WASHERS, Clothes (Motor Driv- 


eon). 
Altorfer Bros. Co. 
Automatic Elec. Ter Co. 
Fairbanks, Morse & Co. 
Federal Sign System (Electric). 
Home Devices Corporation. 
Haag Bros. Co. 
Home Specialty Mfg. Co. 
Horton Mfg. Co. 
Meadows Mfg. Co. 
Newton Mfg. Co. 
Western Electric Co. 
White Lily Mfg. Co. 
ATTMET Enteguating. 
Duncan Electric Mfg. 
Federal Sign ayotens ‘(Blectrie). 
General Electric Co. 
General Electric Co., Ft. Wayne 


Dept. 
Roller-Smith Co. 
Sangamo Electric Co. 
Westinghouse Elec. & Mfg. Co. 

ERS, Electro-Magnet. 
Belden Mfg. Co. 
Hubbard & Co. 
WINDLASSES, Arc Lamps. 
Brady Electric Mfg. 


Belden Mfg. C 


Bare and Insulated. 
American Hlectrical Works 
American Insulated Wire & 

ble Co. 
American Steel & Wire Co.* 
Atlantic Insulated Wire & 
ble Co. 
Belden Mfg. Co. 
Bridgeport Brass Co. 
Chicago Fuse Mfg. Co. 
D& W 


e Co. 
Driver-Harris Wire Co. 
Electric Cable Co. 
General Electric Co. 
Habirshaw Wire Co. 
Hazard Mfg. Co. 
Rubber & 


Wire Co. 
Lowell Insulated Wire Co. 
Mass. Electric Mfg. Co. 
Marion Insulated Wire & Rub- 
ber Co. 
Moore, Alfred F. 
National Conduit & Cable Co. 
New York Insulated Wire Co. 
Okonite Co., The. 
— Insulated Wire & Cable 


Ca- 


Ca- 


Insulated 


Philitps, Eugene F. 

ee Insulated Wire Co. 
Roebling’s ee Co., John A, 
Rome Wire 

Safety feeneaee Wire & Cable 


Co. 
Simplex Wire & Cable Co 


Standard Underground “Cable 
0. 

Western Electric Co. 

Westinghouse Electric & Mfg. 


E, Enameled. 
Acme Wire Co. 
American Steel & Wire Co. 
Belden Mfg. Co. 
Mass. Electric Mfe. Co. 
bet eae Electric & Mfg. 
‘0. 


WIRELESS APPARATU: 








yey eg Bridge Co. 


Roof. 
American Bridge Co. 
ING, Brasa d Copper. 
Alphaduct Co. 


8. 
Manhattan Electrical Supply Co. 
Menominee Electric Mfg. Co. 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 


A 
Acme Wire Co 22 
Allen Co., Inc., L. B 128 
Allis-Chalmers Mfg. Co 2 
American Bridge Co 115 
American Circular Loom Co 47 
American Conduit Co 19 
American Conduit Mfg. Co 148 
American District Steam Co...118 
American Electrical Works 148 
American Ironing Machine Co.. 35 
American Platinum Works 14 


American Sheet & Tin Plate Co. 16 


American Steel & Wire Co 26 


American Telephone & Tele- 

graph Co 115 
Anchor Electric Co . 68 
Anderson Electric Car Co.... 137 
Anderson Mfg. Co., Alhert & 

Fe Me cccccccvocecovessesesce 45 
Arnold Co 118, 119 
Atlantic Insulated Wire & 

Cable Co . ° . 26 
Atlas Selling Agency 12 

B 

Babcock & Wilcox Co......... 132 
s3adt-Westburg Electric Co....118 
Deeks, Wik. Ae cccvccccccccces 118 
Baker & Co., Inc.. ccee we 
Barstow & Co., W. S 117, 118 
Beardslee Chandelier Mfg. Co 57 
Belden Manufacturing Co oo ae 
Benjamin Electric Mfg. Co.... 63 
Berry A. Hall...ccee oeenesee 67 
Blake Signal & Mfg. Co 16 
Boston-Economy Lamp Division 

of General Electric Co. code. an 
Boustead Electric & Mfg. Co. .116 
Brady Elec. Mfg. Co 28 
Bridgeport Brass Co 148 
Bristol Co... ceehKeneee 148 
Bryan-Marsh Division of Gen- 

eral Electric Co -48, 49 
Bryant Electric Co... 11 
Buckeye Electric Division of 

General Electric Co......... 53 
Byllesby & Co., H. M 117, 118 

Cc 

Campbell Electric Co......... 3 
Carney & Co., B. J. eee 29 
Central Electric Co... 38, 39 
Century Blectric Co.........+.. 128 
Chapin Co., E. T.. . 28 
Chicago Fuse Mfg. Co 17 
Chicago Mica Co , 14 
Cleveland Electric Illuminating 

Ge. aneedahdductéecedsenenaue 124 
Gees Bee «GO ccc ccccncevces 18 
Commonwealth Edison Co. .120, 134 
Crawford Cedar Co........++.-. 29 
Crocker-Wheeler Co.........+.+. 135 
Cutler-Hammer Mfg. Co. -. 69 

D 
pee Gu. A. Biasecences cocce AB 
Davis Slate & Mfg. Co........ 18 
Delta Star Electric Co....... 129 
Detroit Fuse & Mfg. Co....... 23 
eee Gr Gicecevas devercteates 59 





Diamond State Fibre Co.......128 
DOS &. Ge cdesdeccvtacteaed 21 
Driver-Harris Wire Co........ 148 
SD ee ‘Gs nc vavededekes 28 
Duncan Electric Mfg. Co...... 40 
A ae We WD Gi cccccccesces 13 
E 
Eck Dynamo & Motor Co.....134 


Economy Fuse & Mfg. Co....50, 5 


Edison Electric Illuminating 


Co. Gf BreeRly®. coc ccccccess 123 
Edison Lamp Works of General 

Peee GOs ccccesaceséses 80, 81 
Electric Cable Co veeube 148 
Electric Controller & Mfg. Co.. 71 
Electric Machinery Co......... 134 
Electric Storage Battery Co... 70 
Electrical Engineers Equipment 

Co 46 


Electrical Exposition & Motor 


Be GE BeGGs< cote es sécees 126 
Electrical Testing Laboratories, 
BG: acvas Coecseccooscees 66, 118 
Emerson Electric Mfg. Co 148 
Everts Lumber Co., G. W...... 28 
F 

Fibre Comd@uit Co. ..cccccece -— 
|Franklin Electric Mfg. Co..... 52 





| 
| 
| 
| 
| 
| 
| 


G 
General Bakelite Co... 14 
General Electric Co..... eoecee ° 
.73, 74, 75, 76, 77, 78, 79, 80, 81 
General Porcelain Co......... 22 
General Vehicle Co., Inc....... 136 
Ge. Gh Bw eticsecvescccese 20 
Gregory Electric Co. 116 
H 


Habirshaw Electric Cable Co..148 


SSG BE Gis cc ccvceseseseces 7 
Hartford Time Switch Co..... 67 
BOONE Te. COs ccivcccscscces 
|Help Wanted. ........-sccceees 116 
| Hemming Mfg. Co......... 16 
Herwig Art Shade & Lamp Co. 65 





| Holliday, Negstad & Co., Inc...118 


Home Devices Corporation.... 34 
BOWE, TOOMGG. cccccccedescosss 118 
Hubbell, Inc., Harvey.......... & 
Hubbard & C0...ccceeeeeeeeesl2T 
Hughes Electric Heating Co.... 31 
Humbird Lumber Co........... 28 
I 
Illinois Electric Porcelain Co.. 17 
Indiana Rubber & Ins. Wire 
Tk ‘weeess eC cccccesocess «+24, 82 
J 
Jackson, D. C. & Wm. B...... 118 
K 


s 4 
Killark Electric Mfg. Co...... 18 
King Foun@ry Ce. .ccccscocccsce © 





Klein & Sons, Mathias......... 145 
Kuhlman Electric Co.......... 128 
L 

Light & Development Co. of 
BE, EGU c cccccccccvsccsccsse 118 
Re BGR, Gee 6 o40 one 60 nti 29 
Licke Insulator Mfg. Co...... 129 
Lowell Insulated Wire Co... 26 
BE TEE. GOcccccccececteecses 62 
| Lyndon, RED a cwodc cecteceés 118 
M 
MacGillis & Gibbs Co.. ee 
MacGovern & Co., Inc........130 
Manhattan’ Electrical Supply 
GO. cccccccccccescccccocceess 128 
Marion Insulated Wire & Rub- 
BOP GOe cecccesccccccccsoseas 148 
Mannweliler Co., A. C......... 62 
McCord & Co., Horace M...... 3 
BOGE SE GPs ccecucccctsesen 65 
| McLennan COs Beescccccvcecs 116 
McMeen, Samuel G............ 118 
| Meadows Bs Gi necks wearnde 133 
Mechanical Rubber Co...... -. 68 
Menominee Electric Mfg. Co.. 37 


Metropolitan Engineering Co... 3 





Mica Insulator Co.........+.. 14 
Miller, Kempster B............ iis 
Milliken Bros., Inc............130 
Minerallac Electric Co........ 16 
Minneapolis Electric & Con- 
SEFUSEIOR CO. cc cccccecssvescss 22 
Miscellaneous ...........- 116 
Beeeaeee GOs: cv ccccccoseséivsses 61 
Moloney Electric Co........... 131 
Moore, Alfred F.........see055 2 
Morrison Lumber Co., J. W.... 28 
N 
National Conduit & Cable Co.. 26 
National Lamp Works of Gen- 
eral Blectric Co.........- 54, 55 
National Metal Molding Co..... 18 
Wationns Fete Ge. c+ cccccscesess 29 
Naugle Pole & Tie Co......... 29 
New England Butt Co.,........ 26 
Newgard & Co., Henry........ 30 
New Process Gear Corporation.134 
New York Edison Co.......... 121 
New York Insulated Wire Co..148 
Norton, Bird & Whitman......118 
Northwestern Electric Co...... 134 
Nungesser Carbon & Battery 
Works of National Carbon Co.132 
Oo 
Official Public Service Reports 4 
Okonite Co........++. 90eeedeoe - 82 
Gelmeths Be. Geis sscicsarcves 145 
Ostrander & Co., Inc......... 6 
P 
Wags @ TE Gewese cccciccvcden 29 
Palmer Electric & Mfg. Co.... 65 
Partridge Lumber Co., T. M... 29 
Peerless Electric Co........ 36, 134 
Peerless Insulated Wire & Cable 
GR sobuevesedseses coset . 27 








Perfection Supply Co..........132 
Pere BMiastsis CO. A cccccecsvces 14 
Philadelphia Electric Co...... 125 
Phillips Insulated Wire Co..... 148 
Phoenix Glass Co........++65. 62 
Pillsbury, Charles L........... 118 
a 116 
R 
Rathbone, Sard & Co.......... 30 
Ridgway Dynamo & Engine Co.132 
Roebling’s Sons Co., John A... 25 
Rolier-Smith Co............+:. . 64 
POO WD Gis ce cvsckaeccocses 148 
Rose Polytechnic Institute..... 116 


Roth Bros. B CO. .cccccccccecs 
Royal Electric Mfg. Co., Inc...128 


8 
Safety Ins. Wire & Cable Co.. 26 
Samson Cordage Works........ 65 
Sandpoint Lumber & Pole Co., 
BMG. coccccsctoccscetsceesees 29 
Sangamo Electric Co.......... 58 
Sargent & Lundy......... 118, 145 
Schweitzer & Conrad, Incy,... 2 
Shelton Electric Co..... coccee 
Pe Be Mieeseséiovesncacen 118 
Silberberg, Mortimer J........ 67 
Simplex Wire & Cable Co..... 82 
Sprague Electric Works of Gen- 
ee 22 
StanGarad Paint Coe... .cccocecs 16 
Sterling & Sons Co., W. C...... 29 
Stone & Webster Eng. Corp....118 
Sundh Electric Co..........++. 10 
T 
Thomas & Betts Co........... 18 
Thomas & Sons Co., R........ 128 
BORON GEERe DO c.vc cdviccsacs 28 
Trumbull Electric Mfg. Co..... 9 
Tubular Woven Fabric Co...42, 43 
U 
Underwriters’ Laboratories... .. 118 
United Electric Light & Power 
GOs - cecetvevecensdbeosceae --.122 
Vv 
Valentine-Clark Co........... - 29 
w 


Wagner Electric Mfg. Co....... 1 


Want Advertisements...... oe chad 
Ward Leonard Electric Co..... 67 
Western Conduit Co.......... . 20 
Western BPlectric Co........... 72 
Westinghouse Elettric & Mfg. 
Gh a c02 pesca 32, 33, 146, 147 
Westinghouse Lamp Co....... . 56 
Weston Blec. Instrument Co... 82 
Wheeler-Arnold Co............ 29 
White Companies, J. G........118 
Wit Cases cc c'ee bidb’s ose ° -» 65 
Wisconsin Electric Co....... -. 41 


Woodmansee & Davidson, Inc. .118 
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E SHALL KEEP 

OPEN HOUSE 
AT OUR OFFICES 
DURING CONVEN- 
TION WEEK AND 
YOUR VISIT WILL 
BE APPRECIATED. | 





SARGENT & 
» LUNDY «= 
ENGINEERS 


Ayres D.Lundy 


James Lyman 


Frederick Sargent 
Wm. 8. Monroe 


EDISON BUILDING 
Clark and Adams Streets 


CHICAGO 





For Spring 
Construction 


KLEIN 
syele) 


T he Tools Bac ked by 
50 Years of 
Sterling 


sere ew 


Reputation 


Ask for 
Catalog 
16 


Mathias 
Klein 
& Sons 
—Mfrs.— 
Canal Station, 28 
Chicago 





t 
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The Oshkosh Folding 
Take-up Reel 


Save two men’s work in taking down 
wire with this handy device which does 
away with throwing tangled wire on a 
wagon. Will coil wire to whatever size 
you desire. Weighs only forty-five 
pounds. Strongly constructed and dur- 
able. Frame folds up into a neat, com- 
pact bundle. Will pay for itself in a 
short time. 





Reels— 
Light or Heavy 


Oshkosh reels have gained an enviable 


reputation for durability. Light reels 
are built throughout of rock elm and 
heavily braced and reinforced with steel. 
The legs are of heavy steel and are 
bolted on to the barrow handle. The 
heavy reels are made of heavier mate- 
rial and are better braced, and rein- 
forced with plate steel. Guaranteed 
against all defects. Guard pins for either 
light or heavy reels are adjustable for 
twelve, eighteen, twenty-one and twenty- 
four inch coils. 


Send for the Oshkosh catalogue which 
describes complete line of construction 
tools for telegraph, telephone and rail- 
road lines. 


OSHKOSH MANUFACTURING 
COMPANY 
OSHKOSH, WISCONSIN 
NEW YORK, Northwestern Electric Equipment Company 
PHILADELPH A_ L.K. Simons Electric Company 
PITTSBURUH, Union Electric Company 
SAN FRANCISCO, H. B. Squires Company) 


3T 
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Westinghouse Type O Oil Circuit Breakers are Similar 
to the Type E but Developed to Obtain the Highest 
Breaking Capacity of any Cell-Mounting Breaker— 


excepting the Reactance Type 


a 


Tl 
Hl 


A 


6 Capacities Breaking Capacities 
Up to 2,000 amperes, 22,000 volts. Up to 100,000 kva. at rated voltage, 
Up to 4,000 amperes, 16,500 volts. 3-phase. 


Individual-pole units controlled by a single electrically-operated mechanism. 


Individual poles mounted on cast bases, arranged to slide into channel irons built 


into the cell structures. 


The strength of these breakers consists in the heavy cast levers and base, and the 
form and construction of the tanks. 


Tanks are round, pressed from a single piece of sheet steel, therefore seamless and 
offering maximum resistance to internal pressures incidental to breaking high capacities. 


A single tank per pole is used, providing a large volume of oil. 4 


Westinghouse Electric & Manufacturing Co. 


East Pittsburgh, Pa. 
Atlanta, Ga Charleston, W. Va. Dayton, Ohio . New York, N. Y. 
Baltimore, Mid. » N.C. Denver, Colo. . . Neb. 
Birmingham, Ala. hicago, Tl. Detroit, Mich. Philadelphia, Pa. 
Bluefield, W. Va. ’ *El Paso, Tex. Pittsburg, Pa. 
Cleve *Houston, Tex. 
Indianapolis, Ind. 
Joplin, Mo, 

















